Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


/„//,..,'./«,. 


^m|^o*rmm 


>.B.'VS   *^   SCtKNCR^ 


'"  Ih,  tiov.r.uly  /■/■   l',»':n-h„ui 


THENEWYORK 

PUBLIC  LIBRARY 


1 


A6TOR.LCNOXAN0 
TILOEN  FOUNSATtONS. 

i9oa 


^  \ 

^ «. 


THE 


EMPOBUJM 

OF 

ABTS  ANB  SCIENCES. 


mSTRICT  OF  PENNSYLVANU,  To  wzt  : 

Bb  XT  REMEMBERED,  That  Oil  tbe  (ittt  (Uy  of  Maji  in  the  thirty-sixth  year 
of  the  Independence  of  the  United  Stmtes  of  America*  A.  D.  1812,  Joseph  Dela- 
plaine,  of  the  said  district,  hath  deposited  in  this  office  the  title  of  a  book)  the 
right  whereof  he  claims  as  Proprietor!  in  the  words  following,  to  wit : 

"  The  Emporium  of  Arts  and  Sciences.  VoL  I.  E  Fluribus  Unum.  Conducted 
by  John  Redman  Coxe,  M.  D.  Professor  of  Chemistry  in  the  University  of 
Pennsylvania.'* 

b  conformity  to  the  act  of  the  Congress  of  the  United  States,  intituled,  '*  An 
act  for  the  encouragement  of  learning,  by  securing  the  copies  of  Maps,  Charts, 
and  Books,  to  the  Authors  and  Proprietors  of  such  copies  during  the  times 
therein  mentioned."— And  also  to  the  act,  entitled,  "  An  act  supplementary  to 
,  an  act,  entitled  **  An  act  for  the  encouragement  of  learning,  by  secui'ing  the 
copies  of  Maps,  Charts,  and  Books,  to  the  Authors  and  Proprietors  of  such  co- 
pies during  the  times  therein  mentioned,"  and  extending  the  benefits  thereof  to 
the  arts  of  designing,  engraving,  and  etchingt  historical  and  other  prints." 

D.  CALDWELL. 
Clark  tf  the  Dinrict  of  Permtylvania 


PROSPECTUS 


OF 


THE  EMPOBIDM 

OP 

ABTS  AND  SCIENCES. 


Ix  the  present  state  of  society^  it  would,  beyond  a 
doubt^  be  considered  a  work  of  supererogation,  to  point 
out  the  connexion  of  human  happiness  with  an  extension 
of  knowledge.     If  knowledge  be  thus  eminently  benefl- 
cial^  is  it  not  our  interest,  as  it  assuredly  is  our  duty,  to 
promote  its  diffusion  amongst  us  ?    It  is  a  fortunate  cir- 
cumstance, that  we  rarely  find  so  great  a  degree  of  igno- 
rance in  our  extensive  territory,  as  exists  in  many  regions 
much  older  in  the  annals  of  history ;  on  the  contrary,  it 
is  remarkable,  that  notwithstanding  the  scattered  state  of 
our  population,  our  citizens  are  better  informed  and  have 
fewer  prejudices  than  any  people  upon  the  globe.  Liber- 
ty, the  surest  pledge  of  free  inquiry,  is  one  prime  source 
of  the  advantages  we  enjoy.     Unfettered  in  our  press — 
unshackled  in  our  conscience,  man  here  possesses  means 
of  happiness  as  perfect  as  is  consistent  with  his  nature. 
From  the  same  cause,  no  doubt,  in  part  arises  that  inge- 
nuity which  is  so  conspicuous  in  the  American  character. 
Few  nations  can  boast  of  more  improvements  in  labour- 
saving  machinery,  than  have  been  discovered  in  the  pro- 
gress of  the  mechanical  arts  amongst  us.     We  are,  how- 
ever, but  young  in  practical  information  on  numerous 
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points,  in  which  our  highest  interests  are  concerneil.  To 
ud  our  rEsearchoB,  we  still  require  that  sulld  information 
arising  out  of  extensive  operations  and  experience,  which 
JBuropean  cotemporaries  are  continually  affording. 

Let  it  not  be  said,  we  have  the  books  amoogst  us  from 
which  theee  treasurer  may  be  culled  !  To  be  extenwive- 
ly  useful,  they  must  be  widely  disseminated ;  but  this  is 
not  to  be  effected  by  a  few  imported  copies.  Our  own 
presses  must  diffuse  their  contenUt,  or  they  will  continue 
to  perish  upon  the  shelves  of  individuals,  or  in  our  pub- 
lic libraries  •  Independently  too  of  this  consideration, 
much  foreign  matter,  useless  to  our  country,  adds  greatly 
to  the  expense  of  the  imported  works  in  question. 

France,  that  imperial  Colossus,  has  evinced  by  her 
present  existence,  the  truth  of  the  maxim,  that  *'  Know- 
ledge is  power."  At  the  period  in  which  she  was  threa- 
tened with  the  inroads  of  foreign  enemies,  her  means  of 
defence  were  poured  in  profusion  from  domestic  sources 
into  her  lap,  by  the  skilful  operations  of  a  few  scientific 
men.  Nitre,  the  chief  constituent  of  the  means  of  war^ 
was  abundantly  formed  by  their  directions,  when  all  fo- 
reign sources  were  completely  dried  up  :  And  lo  this  pe- 
riod, the  greater  part  of  her  powder  is  supplied  from  the 
products  of  her  own  soil. — How  long  did  the  scientific 
operations  of  Archimedes  baffle  the  attacks  of  the  vete- 
ran bands  of  Rome  !  Surely,  then,  reason  and  sound 
public  i>oliry  will  dictate  the  encouragement  of  a  diffu- 
sion of  knowledge,  on  wluch,  perhaps,  at  some  future 
day,  the  very  destinies  of  our  countiy  may  depend. 

The  Kmporium  professes  to  be  a  source  of  practical 
information  in  the  rarioug  branches  of  scientific  researchy 
and  18  iatended  to  convey  the  rich  harvest  of  fa£taf  con- 
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tained  in  foreign  valnable  papers  on  Chemigtry^  Mine- 
ralogjfj  JVistnral  PhiloBophg,  ArtSy  Sciences^  and  Jigru 
cuUmrey  with  the  proper  cultivation  of  which^  undoubt- 
edly the  truest  interests  of  every  country,  but  especially 
ear  own,  are  closely  connected. 

We  might  expatiate,  largely,  on  the  great  utility  of 
fuch  a  work,  but  this  would  be  unnecessary,  since  our 
numerous  artists  and  manufacturers  will  readily  perceive 
that  they  may  derive  from  it  the  plainest  and  easiest 
means  to  lessen  labour  and  unnecessary  application.  In 
lome  it  will  awaken  reflecticm  on  a  favourite  pursuit ) 
new  sources  of  industry  and  emolument  will  be  pointed 
out  to  others,  and  the  practical  knowledge  of  many  will 
receive  improvement  and  unexpected  luid.  Standing,  as 
it  were  upon  the  shoulders  of  our  transatlantic  rivals,  we 
may  hope  to  catch  new  views  of  the  prospect  before  us, 
which  will  enable  us  to  shorten  the  road  to  ultimate  per« 
fection. 

hk  this  work,  Science,  which  is  of  no  party,  will  equal- 
ly distribute  her  favours  to  all.  It  is  avowedly  a  work 
of  praetical  utility,  in  which  all  are  equally  concerned. 
Its  object  is  to  make  that  ours,  which  may  subserve  both 
public  and  private  interest.  To  practical  information  all 
other  objects  are  merely  secondary ;  speculative  opinions 
will  therefore  as  seldom  as  possible  be  obtruded. 

A  selection  will  appear  in  the  Emporium,  which  will 
render  it  a  kind  of  text  book  to  our  citizens,  and  which, 
if  successfully  continued,  it  is  hoped  will  prove  a  valua* 
ble  library  of  useful  knowledge  to  every  class  of  society. 

Although  what  has  been  mentioned  will  form  the  pro- 
mment  features  of  our  publication,  it  is  intended  likewise 
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to  preserve  on  its  pages^  such  insulated  facts  as  may  here* 
after  prove  usefal.  Miscellaneous  observations  of  prac- 
tical tendency^  together  with  several  minor^  though  not 
uninteresting  subjects  of  information,  will,  it  is  expected, 
afford  a  repast  to  all  persons  who  feel  interested  in  the 
advancement  of  science. 

Notwithstanding  it  is  designed  principally  to  attend  to 
the  progressive  state  of  science  in  Europe,  from  whence 
we  must  reasonably  look  for  information  for  many  years 
to  come,  yet  original  papers  of  our  country  of  real  merit, 
and  of  practical  tendency,  will  at  all  times  be  cheerfully 
received,  and  promptly  communicated  to  the  public. 

Of  the  manner  in  which  this  work  will  be  conducted^ 
it  becomes  the  Editor  to  be  silent.  Industry  will  not  be 
wanting,  if  health  permits.  Of  the  labour  attending  it^ 
he  is  in  some  degree  qualified  to  judge,  from  having  con- 
ducted a  periodical  work  on  medicine  to  the  extent  of 
several  volumes.  It  is  his  intention  to  persevere  in  this 
undertaking  as  long  as  he  may  be  favoured  with  public 
patronage,  and  if  he  can  through  it  contribute  to  the  in- 
terests of  his  country^  his  fondest  wishes  will  be  aceom- 

plished. 

JOHN  BEDMAN  COXE. 

FhilaMphiaj  April  1, 1812. 
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The  following  commimication  to  Mr.  Nicholson  is  bo 
well  adapted  to  the  present  work,  that  it  may  serve 
the  purpose  of  a  more  diffuse  and  laboured  Intro- 
duction.    Editor. 

No.  1. 

On  the  utility  of  Scientific  Periodical  PuUicaHons—In 

a  Letter  to  Mr.  •Yicholson.* 

DEAR  SIR^ 

X  HE  advantages  derived  from  scientific  periodic  publi- 
cations,  are  an  acquisition  which  former  philosophers 
were  not  possessed  of ;  and  it  was  not  until  the  last  cen- 
tury they  were  first  instituted.  The  rapid  progress  of  sci- 
ence and  information  since  ^iiat  period,  would  be  a  suflB- 
cient  argument  in  favour  of  their  decided  utility,  without 
any  reference  to  systematic  treatises  published,  of  un- 
doubted merit,  and  sanctioned  by  universal  approbation. 
To  the  active  and  ingenious  mind  in  early  life  this 
mode  of  information  is  invaluable.  Besides  fumishina; 
new  ideas  to  the  young  student,  they  point  out  the  pr(*- 


*  FbOosophlcal  Journal,  vol.  13.  p.  72. 
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9    On  the  utilitg  of  Scientific  Periodical  Public 

cise  state  of  the  different  branches  of  human  knowlcdgjij^ 
they  teach  him  the  uecessary  caution  for  condiictiug  ex- 
periments with  vigour  and  accuracy,  instead  of  drawing 
conclusions  from  a  few  insulated  analyses,  or  imagining 
that  his  data  are  sufficiently  perfect  for  establishing  new 
systems.  By  reading  these  publications  it  is  that  he  will 
enlarge  his  general  conceptions,  and  will  leam  to  emulate 
the  various  illustrious  characters  of  all  the  enlighteDed 
countries  of  the  world.  In  these  treatises  his  views  will 
not  be  confined  to  one  object,  but  he  will  contemplate  a 
scene  continually  vai-jiug.  The  physiology  and  pheno- 
mena of  the  animal  and  vegetable  kingdoms ;  the  actions 
and  re-actions  of  the  different  elementary  substances  in 
nature.,  and  their  combinations  with  each  other,  will  pass 
in  succession  under  his  observation. 

The  great  physical  laws  which  constitute,  and  main- 
tain the  equilibrium  of  the  world,  are  inserteil  In  respect- 
able works  of  this  nature  as  they  are  discovered  and  de- 
monstrated, uhile  the  cn-ors  of  former  philosophers  arc 
detected  and  exposed ;  by  which  means  he  has  an  op- 
portunity of  ascertaining  the  value  and  correctness  of 
those  works  he  may  he  already  in  possession  of. 

To  those  ivho  consult  an  Encyclopsedia  for  scientific 
matter,  these  ptihlitations  are  of  indispensable  utility,  by 
continually  pointing  ont  the  numerous  improvements  as 
they  become  public,  and  by  that  means  the  general  sys- 
tem of  philosopliical  knowledge  is  kept  to  the  level  of 
the  existing  state  of  discovery. 

To  the  mechanic  a  repository  or  this  kind  must  be 
highly  useful,  as  the  receptacle  in  which  he  may  record 
his  labours  and  improvements,  and  secure  to  himself  the 
well-earned  fame  of  his  discoveries,  at  the  same  time  that 
he  derives  advantage  from  others  following  his  example 
in  their  conti-ibutious  to  the  general  fund  of  science. 

In  short,  there  is  do  class  of  individuals  but  may  profit 
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Of  Weights  and  Measures.  8 

bom  this  method  of  extending  useful  knowledge.  The 
mall  sum  of  seven-pence  or  eight-pence  a  week  to  any 
economical  person  is  triflings  and  there  is  no  doubt  but 
eyeiy  inquirer  will  find  something  of  which  he  may 
abridge  himself^  in  order  to  become  possessed  of  such 
an  assemblage  of  facts  and  opinions.  He  is  as  it  were 
making  himself  intimate  with  a  class  of  men  whose 
names  will  be  read  with  admiration  by  a  gratefiil  posteri- 
ty. It  is  only  by  familiarizing  the  mind  with  the  snb* 
lime  objects  of  science^  and  diflfhsing  them  over  the  (kee 
of  the  earthy  that  we  can  expect  to  establish  that  spirit 
of  philanthropy  and  social  order^  which  is  so  neeesaary 
to  the  happiness  of  the  human  race. 

I  am^  &c.  &c. 

RICHARD  WINTER. 


No.  2. 

As  many  of  the  papers  which  will  appear  in  this  work^ 
will  be  derived  from  the  English^  French^  and  other 
periodical  works  of  the  continent  of  Europe^  it  be- 
comes necessary^  in  order  to  understand  ih%  weights 
and  measures,  &c.  to  give  the  tables,  with  their  cor- 
responding value  to  those  which  we  usually  employ. 
These  tables  will  with  propriety  occupy  the  first  few 
pages  of  our  work,  to  which  reference  can  be  at  all 
times  conveniently  made.     Ed. 

Of  English  Weights  and  Measures.* 

THE  weights  and  measures  required  by  the  chemist 
are  few  and  simple,  but  they  should  be  accurate,  and 
their  relative  values  well  defined. 

*  Aikin's  Chemical  Dictionary,  vol  2. 


4  Of  Weights  and  Measures. 

For  tlie  measure  of  weighty  the  Troy  pound  of  IS 
ounees^  or  07^  grains^  is  the  integer  almost  always  pre- 
ferred,  being  that  which  admits  of  a  minuter  subdivision^ 
and  whose  correspondences  with  measures  of  capacity 
are  more  accurately  defined ;  though  there  are  still  some 
slight  differences  in  this  respect  which  it  were  to  be  wish- 
ed were  removed  by  authority.  The  subdivisions  of  the 
Troy  ounce  employed  by  chemists  are  sometimes  those 
of  Apothecaries  weighty  that  is^  the  ounce  into  8  drams^ 
the  dram  into  8  scruples,  and  the  scruple  into  SO  grains, 
or  more  commonly,  simply  into  drams  and  grains ;  or 
sometimes  the  ounce  is  divided  into  SO  pennyweights, 
and  the  pennyweight  into  S4»  grains.  Often  the  grain  is 
the  only  integer  employed,  and  sets  of  weights  are  used 
of  the  different  hundreds,  tens,  and  units.  The  averdu- 
pois  pound  is  however  sometimes  adopted,  being  the 
standard  of  most  things  bought  and  sold  in  common  life. 
It  is  equal  to  7000  grains  Troy,  and  is  divided  into  16 
ounces,  and  the  ounce  legally  into  16  drams,  but  the  lat- 
ter division  is  never  used  by  chemists,  being  liable  to  be 
mistaken  for  the  Troy  dram,  which  weighs  more  than 
twice  as  much. 

For  measures  of  capacity,  chemists  employ  both  the 
ounce  measure  (or  bulk  occupied  by  the  ounce,  or  any 
proportion  of  it,  of  distilled  water  at  60^)  and  the  cubic 
inch.  For  larger  quantities  both  the  Wine  Pint^  of 
S8.870  cubic  inches,  and  the  Me  Pint^  of  39.S9  cubic 
inches,  are  used.  Two  pints  make  a  Quarts  and  four 
quarts  make  a  Gallon. 

The  correspondence  between  measures  of  weight  and 
capacity  is  found  by  the  weight  of  a  cubic  inch  of  wa- 
ter. In  this  however  a  slight  difference  exists,  in  autho- 
rities  apparently  equally  worthy  of  confidence,  which  de- 
pends  partly  on  the  extreme  difficulty  of  constructing 
instruments  of   perfect  accuracy,  and  partly  on  some 
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slight  discrepancy  between  the  standards  themselves. 
The  extent  of  this  difference  is  about  half  a  grain  in  S58. 
We  have  adopted  in  the  following  Tables  the  estima- 
tions  given  by  Sir  G.  Shuckburgh  Evelyn^  in  the  88th 
vol.  of  the  Philosophical  Transactions^  corrected  in  a 
subsequent  paper  by  Mr.  Fletcher^  in  the  4th  vol.  of  the 
Philosophical  Journal.  On  this  calculation  the  cubic 
inch  of  distilled  water  at  60^  therm,  and  S9.5  bar. 
weighs  258.506  grains  Troy. 

Hence  we  have  the  following  equations. 


1  ounce  Tmj  of  wa-  > 
ter  at  60®  occupies  3 


Cubic  inch. 
1.900945 
gr9.  Troy.  Id.  Troy.         lb.  Jverdu. 

^  S^eighS''^'^"^      7291.11075  -   1.26581783  -  1.04158725 

gn.  Troy.  lb.  Troy.  lb.  Averdu. 

'~tJl!r*°^ '***'■?      8900.8365     =  1.545284      =1.371548 

Wine  flint.  Ale  pint. 

^tl^l!^^"\      -^00031       -.6471302 
occupies  3 

Wine  flint.  Me  fiint, 

1  lb.  Averdupou  of  >  -.7864439 

water  occupies     ) 

We  may  here  notice  the  very  common  error  of  esti- 
mating a  wine  pint  of  water  to  be  equal  to  16  ounces 
Troy^  since  it  wants  as  much  as  889  grs.  of  16  ounces^ 
when  the  cubic  inch  is  estimated  at  S5S.506  grs.  and 
375  grs.  when  the  cubic  inch  is  reckoned  at  353  grs. 
which  is  the  highest  estimation.  Nevertheless  as  several 
measuring  vessels  are  thus  graduated^  and  as  the  adop- 
tion of  this  standard  would  be  extremely  convenient,  this 
measurement  may  be  often  usefully  employed  for  mo- 
derate quantities ;  but  the  chemist  should  then  express 
that  he  uses  the  pint  of  16  ounces  Ti-oy. 


• 
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TABLE 

For  eonrerdng  CuUc  Inchet  of  Water  (at  60  Therm,  and  39.5 
Bar.)  into  thur  aquitalenta  in  Troy  weight. 


Cud.  Inch  qf  Water 

Troygrs. 

oz. 

dram 

gra. 

I. 

weighs 

352.506  BE 

0 

4     ; 

\      12.506 

3. 

505.013  s 

1 

0     . 

:     25.012 

3. 

757.518  » 

1 

4     i 

\     37.518 

4. 

1010.024  8s 

2 

0     \ 

;     50.024 

5. 

1363.530  » 

2 

5 

!       2.530 

6. 

1515.036  OB 

8 

1     \ 

(     15.036 

7. 

1767.542  xs 

3 

5       ! 

!     27.543 

S. 

3020.048  BE 

4 

1     : 

:     40.048 

9. 

2272.554  o. 

4 

5     : 

.     52554 

1728.  ( 

1  cub.foot) 

909 

0    ; 

;     10.368 

TABLE 

For  converdag  Troy  gndnst  dramS}  ouncest  and  pounds  of  Watei 

into  their  equindent  Cubic  Inches. 


Grain     Cubic  Inch 

Dram      Cubic  Inch 

1.  »  .00396 

1.  s    .337618 

3.  »  .00793 

3.  BO     .475236 

3.  ao  .01188 

3.  Bi     .712854 

4.  OB  .01584 

4.  s     .950473 

5.  BE  .01980 

5.  OB   1.188090 

6.  B  .02376 

6.  OB   1.425708 

7.  =  .02772 

7.  OB   1.663326 

8.  xs  .03168 

9.  a  .03564. 

Oiinc^      Cubic  Inch 

Pound    Cubic  Inch 

1.  ao     1.900945 

1   OB     23.81134 

3.  ao     3.801890 

2  OB     45.62268 

3.  =s     5.702835 

3  a     68.43402 

4.  s     7.603780 

4  OB     91.24536 

5.  ss     9.504725 

5  »   114.05670 

6.  a   11.405670 

6  a   136.86804 

7.  OB   13.306615 

7  B  159.67938 

8.  :»   15.207560 

8  mm   182.49072 

9.  ooi   17.108505 

9  a  205.30206 

10.  »  19.009450 

11.  Bs  30.910395 
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TABLE 

flor  conrerting  Wine  Pints  of  Water  into  tbeb  equivitent  Troy 

and  AverdupoiB  Pounds. 


Whie  PU.  lbs.  Trov  lb: 

1.  a      I  36581789  «■      1 

3.  s      2.53  i  63566  a     3 
3  «     3.79745349  «■     3 

4.  s     5.06:^37133  «■     5 

5.  a  6.33908915  ■■  6 

6.  BE  7.59490698  a  7 

7.  a  8.86073481  a  8 

8.  a  10.13654364  a  10 

9.  ■■  11.39336047  ■■  11 


oz. 

dr. 

:     3  : 

1  : 

:     6  : 

:  3  : 

:     9  i 

:  4  : 

:     0  i 

:  6  : 

:     3  : 

:  7  : 

:     7 

:  1  : 

:  10  . 

\  3  : 

:     1  : 

:  4  : 

:     4  : 

:  5  : 

gTB*  lb9,  Aoerdu. 

31.1  n  1.04158732^ 

3.3  «  3.08317450 
33.3  a  3.12476175 

4.4  «■  4.16634900 
35.5  «P  5.30793635 

6.6  ■■  6.34953350 

37.7  «  7.39111075 

8.8  a  8.33369800 

39.9  a  9.37488535 


TABLE 

For  omverting  Troy  Pounds  of  Water  into  their  equindent  V^e 

Pints. 


TVoy  Pound  Wine  Pinta 
1.  a  0.7900031 
3.  a  1.5800062 

3.  a  3.3700093 

4.  a  3.1600134 

5.  a  3.9500155 


TVoy  Pound 

6.  a 

7.  a 

8.  »> 

9.  = 


4.7400186 
5.5300317 
6.3300348 
7.1100279 


TABLE 

F^  conyerting  Troy  Pounds  into  tlieir  equivalent  Ayerdupois 

Pounds. 


Us.  Troy  lb:  Averdufi: 
1.  a  0.82285714 
3.   a   1.64571428 

3.  a  2.46857142 

4.  a  3.29142857 

5.  s  4.1143857*1 


/3«.  TVoy  Iba.AverdufiE. 

6.  a  4.93714285 

7.  a  5.76000000 

8.  a  6.58285714 

9.  a  7.40571428 
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TABLE 

For  conyerting  Averdupois  Pounds  into  their  equifalent  Troy 

Pounds. 


ibs,  Avtrd.  lbs,  Troy 

1.  aa  1.2 .5277 

2.  a>  2.430555 

3.  B  3.645833 

4.  «  4.8611li 

5.  B  6.076388 


lbs,  Averd. 

6.  a 

7.  « 

8.  » 

9.  » 


/3«.  TVoy 
7.291666 
8.506944 
9.722222 
10.937500 


*       TABLE 

For  converting  Averdupois  Ounces  into  Decimals  of  the  Averdu- 

pois  Pound. 

Oz,  Av.     lbs.  Av, 


Oz»  Av.      Iba,  Ax', 


.25 
.50 
1.00 
2.00 
3.00 
4.00 
5.00 
6.00 
7.00 


.015625 

.03125 

.0625 

.1250 

.1875 

.2500 

.3125 

.3750 

.4375 


8.00 
9.00 
10.00 
11.00 
12.00 
13.00 
14.00 
15.00 


.5000 
.5625 
.6250 
.6875 
.7500 
.8125 
.8750 
.9375 


TABLE 

For  converting  Decimals  of  the  Averdupois  Pound  into  Averdu- 
pois Ounces  and  Decimals. 

lbs.  Av.    oz.  Av.  Ib9,  Av,     oz^  Av. 


.1 

^ 

1.6 

.2 

cs 

3.2 

.3 

^ 

4.8 

.4 

ss 

6.4 

.5 

^ 

8.0 

.6 

as 

9.6 

.7 

csa 

11.2 

.8 

a 

12.8 

.9 

sa 

14.4 

.01 

ss 

.16 

.02 

xs 

.32 

.03 

sat 

.48 

.04 

a 

.64 

.05 

B 

.80 

.06 

at 

.96 

.07 

B 

1.12 

.08 

a 

1.28 

.09 

SB 

1.44 

€f  IFe^gpkto  m«E  MBumm. 


TABLE 
Forconfertiiig  Oimceii  DnanB,  and  Graini  Tixqr  into  DecimaU  <iF 

the  Troy  Pound. 


VfVVf 

ihi.  TVoy 

Dram 

lb9.  Troy 

Oz. 

Ib9.  Troy 

1.  — 

.000173611 

1.  » 

.0104166 

1. 

mm   .0833 

S.  mm 

.000347393 

3.  » 

.0308333 

3. 

»  .1666 

3.  — 

.000530833 

3.  WB 

•0313500 

3. 

■■  .3500 

4.  mm 

.000694444 

4.  » 

.0416666 

4. 

»  .3333 

5.  n 

.000868055 

5.  -■ 

.0530833 

5. 

mm   .4166 

«.  ■■ 

.001041666 

6.  mm 

.0635000 

«. 

■■  .5000* 

r.  » 

.001315377 

7.   mm 

.0739166 

7. 

■■  .5833 

8.  — 

.001388888 

8. 

»  .6666 ' 

9.  mm 

.001563500 

• 

9. 
10. 

»  .7500 
M  .8333 

11. 

■■  .9166* 

TABLE 

For  conyerdng  I>eci]nals  of  the  Troy  Pound  into  Tn^  Ouncesi 

Dramty  and  Grains. 

id. 

.3    mm 

.3  ■■ 

.4     BE 

.5  mm 
.6  mm 
.7  — 
.8    «- 

.9  . 


oz. 

dr. 

gr. 

1  i 

I   1  : 

I   36 

3 

!  3  1 

:  13 

3  : 

:  4  1 

!  48 

4  1 

;  6  ; 

;  34 

6  i 

5  0  J 

:  0 

7  J 

i   1  : 

;  36 

8  : 

;  3  ] 

!  13 

9  : 

4  : 

48 

10  : 

6  : 

34  1 

lb.      oz.   dr. 

J^- 

Iba. 

gtahto 

.01  s  0  :  0  2 

!  57.6 

.001 

9m 

5.76 

.03  s  0  z  1  i 

;  55.3 

.003 

^ 

11.33 

.03  s  0  :  3  : 

\   53.8 

.003 

mm 

17.38 

.04  s-  0  :  3  : 

:  50.4 

.004 

B 

33.04 

.05  s  0  :  4  : 

;  48.0 

.005 

■■ 

38.80 

.06  s:  0  :  5  : 

:  45.6 

.006 

^ 

34.56 

.07  »  0  :  6  : 

\   43.3 

.007 

■■ 

40.33 

.08  83  0  :  7  : 

;  40.8 

.008 

B 

46.08 

.09  BE  0  :  8  : 

:  38.4 

.009 

BB 

51.84 

French  Weights  and  Measures. 

THJK  numerous  and  valuable  researches  of  French 
authors  in  every  branch  of  chemistry^  require  a  know- 
ledge in  the  reader  of  the  weights  and  measures  common- 
ly employed  by  them ;  which  is  more  particularly  neces- 
sary, as  the  denominations  common  to  several  measures 
in  both  countries  express  very  different  quantities  both 
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absolutely  and  relatively^  which  sometimes  leads  to  very 
serious  mistakes.  Thus  the  French  pinte  is  equal  to 
nearly  two  English  pints :  the  gros  or  eighth  of  an 
ounce  contains  7S  grains^  whereas  our  dramf  which  is 
usually  reckoned  as  its  equivalent,  coEtaina  only  60 
grains :  the  French  grain  is  of  less  absolute  weight  than 
the  English  grain,  but  the  French  inch  is  longer,  and 
hence  the  same  proportion  does  not  hold  in  the  two  coun- 
tries between  the  measures  of  weight  and  capacity. 

The  standards  of  weight  and  measure  were  totally 
changed  in  France  about  the  year  1794,  nearly  at  the 
time  that  similar  changes  were  introduced  in  the  divi- 
sions of  the  year,  but  though  the  notation  of  time  has 
now  returned  to  its  ancient  course,  the  system  of  weights 
and  measures  appear  still  to  keep  their  ground,  and  are 
actually  adopted  in  all  chemical  writings.  It  is  highly 
necessary,  however,  to  give  the  old,  as  well  as  the  new 
system  of  mensuration,  as  the  most  numerous,  and  as  yet 
the  most  important,  researches,  such  as  those  of  Lavoi- 
sier, Beaum^,  Macquer,  &c«  were  made  befoi*e  the  pre- 
sent system  was  adopted. 

We  possess  very  accurate  standards  of  comparison 
between  the  French  weights  and  measures  and  our  own, 
the  old  French  having  been  carefully  compared  with  the 
English  standards  by  a  commission  from  the  Royal  So- 
cieties of  each  country  in  the  year  1758 ;  and  the  modern 
French  metre  having  been  compared  with  equal  accuracy 
with  the  English  inch  by  Pnrfr.  Pictet  in  1801. 

The  old  French  weights  and  measures  are  the  follow- 
ing: 

The  pound  f'poids  de  marc  J  contains  9216  grains,  and  is 
divided  into  16  ounces,  the  ounce  into  6  gros,  and  the 
gros  into  7S  grains :  or  as  follows  : 
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gnuns 

24  = 

72  = 

576  = 

4608  ZZ 

§216  ZZ 


1  demer 
3  ZZ        1  gros 
24  ZZ        8  ZZ       1  ounce 
192  zi      64  ^:      8—1  marc 

384  :=     128  ZZ     16  ZZ  2  ZZ  pound 


The  French  pound  is  equal  to  7561.      troy  grains 
The  French  ounce  is    zz:  472.5625  do 


The  French  gros  zz 

The  French  grain         ZT 
The  Troy  pound  is  equal  to 
The  Averdupois  pound  — 


59.0703125     do     : 
0.820421       do 
7021.  French  grains 
8538.  do 


lb,  Troy 

1.3126$ 
02.  Troy 

.984504 
dram 

.984504 


In  the  redaction  of  the  French  into  English  measure^  the 

following  Table  will  assist* 


Prench  grams 

Troy  gratia 

French  oz.  Troy  02 

:.  drama     gra. 

1 

~ 

0.820421 

1 

ZZ     0 

52.56 

2 

ZZ 

1.640842 

2 

ZZ     1 

45.12 

3 

^zz 

2.461263 

3 

=     2     i 

^r                 * 

37.68 

4 

J^ 

3.281684 

4 

ZZ-    3     . 

30.24 

5 

wZ 

4.102105 

5 

=     4     J 

22.80 

$ 

zzi 

4.922526 

6 

ZZ     5 

15.36 

7 

ZZ 

5.742947 

7 

=     6     : 

7.92 

8 

ZZ 

6.563368 

8 

^Z     7 

0.48 

9 

■^ 

7.383789 

9 

=     8     J 

I     6     : 

53.04 

10 

;zr 

8.20421 

10 

=     9     : 

6     : 

45.60 

20 

;zr 

16.40842 

11 

=  10     ; 

;     6     : 

38.16 

30 

ZZ 

24  61263 

12 

=  11     s 

.     6     : 

30.72 

40 

ZZ 

32.8 1 684 

13 

ZZ  12     : 

6     : 

23.28 

50 

— 

4li02l05 

14 

=  13     : 

6     : 

15.84 

60 

— 

49.22526 

15 

=  14     : 

6     : 

8.40 

70 

^^^ 

57.42947 

72 

ZZ 

59.070312 

Pounda 

1 

=     15 

:     6 

:     1 

gro8 

drama        ^a,          \ 

2 

ZZ     31 

:     4 

:     2 

1 

^^ 

0     : 

f     59.07 

3 

=     47 

:     2 

:     3 

2 

ZZ 

1     i 

:     58.14 

4 

=     63 

:     0 

:     4 

3 

^,^^ 

2     J 

:     57.21 

5 

=     78 

:     6 

:     5 

4 

ZZ 

3     J 

:     56.28 

6 

=     94 

:     4 

:     6 

5 

ZZ 

4     : 

:     55.35 

7 

r:  110 

:     2 

:     7 

6 

2ZI 

5     : 

.     54.42 

8 

=  126 

:     0 

:     8 

7 

— 

6     : 

i     53.49 

9 

=  141 

:     6 

:     9 

IS 
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The  French  toise  (which  corresponds  with  our  fa- 
thom) contains  6  feet,  the  foot  is  divided  into  IS  inches, 
and  the  inch  into  IS  lines. 

The  French  half-toise  was  found  by  the  authentic 
measurement  of  the  French  academy  to  be  equal  to 
88.395  English  inches ;  and  hence 

Engtish  foot 
The  French  foot  is  equal  to  12.785  English  inches^orto  1.0654167 

French  foot 
The  English  foot      ir  1 1.2632  French  inches,  or  to  .9386 

The  subdivisions  of  the  foot  being  the  same  in  both 
countries,  their  relative  proportions  are  also  the  same ; 
so  that  the  French  inch  =  1.0654167  English  inches; 
and  the  English  inch  =  .9386  French  inches. 

feet  inch  lines  Eng,  inckea 

The  old  French  ell  (jlune)  :=  3  :  7  :  10.5  French,  iz  46.69 


French  feet 
1 
2 
3 
4 
5 
^ 
7 
8 
9 
10 


English  inches 
:  12.785 

:  25.570 

:  38.355 

:  51.140 

:  63.925 
:  76.710 
:  89.495 

:  102.280 

:  115.065 

:  127.850 


Fr,  feet  or  in, 

1  n 

2  = 

3  = 

4  = 

5  = 

6  = 

7  = 

8  = 

9  = 

10  r: 

11  = 

12  *  = 


Eng,  feet  or  In. 

1.0654+ 

2.1308 

3.1962 

4.2616 

5.3270 

6.3925' 

7.4579 

8.5233 

9.5887 
10.6541 
11.7195 
12.7850 


The  French  square  foot  or  in.  :: 
The  Eng.  square  foot  or  inch  z 
The  French  cubic  foot  or  inch  z 
The  Eng.  cubic  foot  or  inch     zz 

French  cube  foot  Eng,  cube  foot 
or  inch  or  inch 


1 

2 
3 

4 
5 


1.2093+ 

2.4187 

3.6281 

4.8374 

6.0468 


1.13510      Eng.  square  foot  or  in. 

.88126      French  sq.  foot  or  in. 
1.209367    Eng.  cubic  foot  or  in. 

.8268784  Frenchcubicfbotorin. 

French  cube  foot  Eng.  cube  foot 
or  inch  or  inch 


6 
7 
8 
9 
10 


r.2562 

8.4655 

9.6749 

10.8842 

12.0936 
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When  one  French  cubic  inch  weighs  1  grain  French^ 
or  contains  1  gr.  of  any  other  substance,  1  English  cu- 
bic inch  of  the  same  weighs  or  contains  .67839  Eng. 
grain. 

For  measures  of  capacity  the  old  French  was  (as  in 
this  country)  different  for  dry  measure  and  for  liquids. 
The  common  integer  for  moderate  quantities  of  liquids 
was  the  Pintey  which  is  a  little  more  than  a  quart  Eng- 
lish wine  measure.  The  Chopine  is  half  the  Pinter  and 
the  Poison  is  a  quarter  of  the  Chopine.  For  larger 
measures,  8  Pintes  make  a  Septier  or  Veltey  and  36 
Veltes  make  a  Muid  de  Vin.  Paris  measure,  for  in  the 
provinces  both  the  divisions  and  their  value  were  differ- 
ent.  There  appears  also  to  have  been,  even  in  Paris, 
precisely  the  same  kind  of  variation  in  the  estimation  of 
the  Pinte  as  obtains  in  this  country  with  the  wine  pint. 
The  French  Pinte  appears  to  have  been  legally  equiva- 
lent to  48  Fr.  cubic  inches,  and  then  was  exactly  ^i?  of 
the  Mnidj  which  was  8  cubic  feet.  But  Beaum6,  and 
probably  the  other  apothecaries  of  Paris  (a  body  of  men 
abounding  in  excellent  and  eminent  chemists)  make  the 
Pinte  equal  to  32  French  ounces  of  water  at  the  freez- 
ing point.  The  respective  valuations  of  the  Pinte  will 
therefoi'e  be  as  follows  : 

oz.        lbs,  Troy  En,  cub,  in.  Pr,  cub,  in.  En,  wine  fit. 
The  pinte  of  32  =  2.62536  ZI  59.888  =  49.52  ZZ  2.07404 

cub,  in.  Eng,  cub,  in. 

The  pinte  of  48         n         58.0489         ir  2.01035 

difference  .06369  ZZ 

to  about  7  drams,  40  grs.  Troy  of  water. 

The  difference  of  nearly  an  ounce  in  a  quart  is  suffi- 
ciently great  to  be  often  felt  in  the  comparison  of  expe- 
riments. The  Pinte  of  48  Fr.  cubic  inches  appears  for 
another  reason  to  be  the  legal  standard^  since  it  is  thus 
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given  in  the  comparison  of  the  old  witti  the  new  French 
weights.  The  Pinte  is  there  stated  to  be  equal  to  .9bi% 
of  a  Litrey  which  is  equal  to  S.01038  English  wine 
pints. 

For  dry  measure  the  French  used  the  lAtron,  Bais- 
seauj  Minoty  Mine,  and  Setier  is  Bled.  The  Liiran  is 
86  Fr.  cubic  inches,  equal  to  1.46d3  Eng.  wine  pint. 
The  Minot  of  1738  Fr.  cub.  inch  is  equal  to  1.0099 
Winchester  bushel  of  3110.4  Eng.  cub.  inch. 

The  following  are  the  subdivisions  of  the  old  Frendt 
wine  and  com  measure. 


Poison 

4ir     1  Chopine 
8=    %=    1  Pmtc 

64=  leu:    an  i  Scptier 

or  veltc 
2304=576ZZ288=36=1  Mujd 

de  vin 


Litron 
4=r  1  Quart 
16=  4=  1  BfHsseau 
48=12-=  3=1  Minot 
96=24=  6=2=1   Mmc 

192=48=:!  2=4=2=1  Setierds 

Bled 


A  totally  new  system  of  weights  and  measures  has 
been  introduced  into  the  French  empire^  and  is  that  in 
which  most  of  the  expressions  of  quantities  in  chemical 
experiments  are  now  made.  It  is  therefore  necessary  in 
this  place  to  give  their  corresponding  quantities  in  Eng- 
lish measures. 

The  new  French  metrical  system  is  founded  on  a  sin- 
gle standard  of  length  which  is  called  the  MfitRB^  and  is 
the  ten  millionth  part  of  the  arc  of  the  meridian  which  ex- 
tends from  the  Equator  to  the  Pole^  as  determined  by  the  ac- 
tual measurement  of  a  tenth  of  this  arc^  between  Dunkirk 
and  Barcelona,  by  several  eminent  French  astronomers. 
The  metre  is  equal  to  36.9413  French  inches,  which  is 
equal  to  39.3827%  English  inches,  the  standards  of  each 
being  at  the  temperature  of  melting  ice,  or  SS**  Fahr.  But 
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u  the  ftandajrds  ia  Hm  eomitiy  are  always  referred  to 
ike  leaif  emtitre  of  60°  or  OX"  (and  the  latter  is  now  pre- 
ferred) the  expansion  of  brass  (which  is  the  material  of 
rhich  the  standards  are  made)  from  SS**  to  fiS""  mnst  al- 
rays  be  taken  into  aeeouiit ;  for  it  is  obvious  that  if  the 
Englidk  standard  is  at  6S*  and  the  Fr^ich  at  SV,  the 
latter  will  measure  a  less  quantity  of  the  former  than  if 
both  were  at  88°.  The  number  89.38!87S  therefore^ 
whieh  is  the  equivalent  to  the  Frrach  metre  when  both 
are  at  38°^  must  be  diminished  in  the  proportion  in  which 
brass  expands  30  degrees^  which  is  estimated  by  Dr. 
Youngs  from  Bordas  experiments,  to  make  the  equiva- 
lent to  the  metre  to  be  89.371  English  inches,  the  stan- 
dard of  the  metre  being  at  38",  and  that  of  the  English 
mch  at  62^. 

All  the  new  French  measures  increase  and  decrease 
in  decimal  proportion,  a  distinctive  prefix  being  put  to 
the  term  by  which  Uie  integer  is  called.  These  prefixes 
are  Deca-,  Hecto-,  Kilo-,  and  Myria-,  (taken  from  the 
Greek  numerals)  to  express  the  multiplication  of  the  in- 
tega  by  10,  100,  1000,  and  10000  respectively ;  and 
Deci-,  Centi-,  and  Milli-,  (from  the  Latin  numerals)  to 
express  the  divisian  of  the  integer  by  10,  100,  or  1000. 
Or  according  to  the  following  scale,  taking  the  metre  as 
the  integer. 


Metrea 
1  Mjoiametre  zz,  10000 
1  Kilometre  I2  1000 
I  Heciometre  ~  100 
1  Decametre    zz        10 


Metres 
1  Metre  zz       1. 

1  Decimetre    iz      0.1 
1  Centinxetre    zi      0.01 
U         1  Millimetre    ^      0.00 1 


The  metre  is  the  integer  of  the  measure  of  length,  and 
from  it  all  the  measures  of  surface,  capacity,  and  weight, 
are  deduced  in  the  following  way. 

For  square  dimensions  the  metre  or  its  parts  squared 
are  employed.     When  used  for  measurins;  land  the  term 
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Are  is  adopted^  which  is  a  decametre  squared.  A  Hec- 
tare ^  or  100  Ares^  are  about  equivalent  to  2  English 
acres. 

For  the  integer  of  the  measure  of  capacity,  both  wet 
and  dry,  the  decimetre  cubed  is  employed,  and  is  called 
the  Litre.  '  It  is  more  than  a  third  larger  than  the  old 
French  Litron,  and  is  equal  to  SJ  English  wine  pints. 

The  cubic  metre  is  also  called  a  Stere,  but  is  only 
used  for  measuring  fire  wood,  to  be  substituted  for  the 
old  French  Corde  de  Bois. 

For  the  integer  of  the  measure  of  weight,  the  weight 
of  a  cubic  centimetre  of  distilled  water  at  SS''  has  been 
adopted.  This  is  called  a  Gramme^  and  is  equivalent 
to  about  19  J  English  grains. 

Of  these  measures  the  Metre^  Litre^  and  Chrammey 
are  almost  the  only  integers  that  the  chemical  reader  will 
ever  meet  with,  and  certainly  their  uniformity  and  exact 
ratio  to  each  other,  and  decimal  progression,  render  the 
comparison  of  them  with  our  own  measures  extremely 
easy. 

The  following  are  the  correspondences  between  these 
and  English  measures. 

/->  The  Mjktrb  rz  39.371  English  inches. 
?,--^he  square  Metre  rz  1550.075641  English  square  inches. 
The  square  Decimetre  ~  15.50075  English  square  inches. 

cube  feet  cube  in. 
The  Cubic  Metre  —  61028.028  Eng.  cubic  inches  ~  35  :  548.028 
The  Cubic  Decimetre  the  same  as  the  Litre. 

Engliah  cubic  tnchcM 
The  Litre,  equal  to  the  bulk  of  Kilogramme  of  water  ~  61.028 

Troy  grams 
The  GrammB)  or  weight  of  a  cubic  centimetre  of  water  ZZ  15.44402 
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The  following  Tables  will  assist  the  Reader. 


Metre  Eng,feet. 


1 

3 
3 

4 
5 
6 
7 
8 
9 


3 
6 
9 
13 
16 
19 
22 
26 
29 


Inches 
3.371 
6.742 

10.113 
1.484 
4  855 
8.226 

11.597 
2.968 
6.339 


Decimetre 
1 
2 
3 
4 
5 
6 
7 
8 
9 


Eng.  Inches 
3.9371 
r.8742 
l].8il3 
15.7484 
19  6855 
23.6226 
27  5597 
31.4968 
35.4339 


Litre     Eng.  cub,  inch 

\  ^  61.028  = 

2  ZZ  122056  = 

3  :=  183.084  r 

4  :=  244.112  Z 

5  ZZ  305.140  Z 

6  =  366.168  = 

7  IZ  427.196  Z 

8  rr  488.224  Z 

9  :=  549.252  Z 


Jtle  /lints 

1.7313 

3  4626 

5.1939 

6.9252 

8.6565 

10  3878 

12  1191 

13.8504 

15.5817 


Wme  flints  Oz. 

2.11353  = 

4  22706  ZZ 

6  3405"'  zr 

8.45412  zr 

10.56765  ZI 

12.68118  IZ 

14.79471  = 

16.90824  = 

19.02177  ZI 


Troy  ofvmter 

32.  04 

64.208 

96.312 
128.4i6 
160.520 
192  624 
224.728 
256.832 
288.936 


Gramme.  Troygrs, 


1 
3 
3 

4 
5 
6 
7 
8 
9 


15  444 

30.888 

46.332 

61.776 

77.2  0 

92.664 

108  108 

123.552 

138.996 


I    DecO'        Troy 
gramme  dram  grs. 


•     2  ZZ 


I 
2 

3 
4 
5 
6 
7 
8 
9 


1     9  = 


2 
5 
7 
10 
12 
15 
18 
20 
23 


34.44 

8.88 

43.^2 

17.76 

52.20 

2664 

I  08 

35  52 

9.96 


HectO' 
gramme  Troy  oz. 


1 
2 
3 
4 
5 
6 
7 
8 
9 


3.2175 
6.4350 
9.6525 
12.8700 
16.0875 
19.3050 
22.5295 
25.7400 
28.9575 


Averd.  oz* 
:  3  5279 
:  7.0558 
:  10.5837 
:  14.1115 
:  17.6395 
:  21.1674 
1  24  6^53 
I  28.  232 
I  31.7511 


The  decimal  progression  of  all  the  French  weights 
and  measures  renders  it  only  necessary  to  change  the 
decimal  point  in  order  to  convert  one  into  the  equivalent 
of  any  other,  of  the  same  species  and  numerically  the 
same^  but  of  a  different  denomination.  Thus  as  9  litres 
are  equal  to  15.5817  ale  pints,  9  hectolitres  will  be  equal 
to  1558.17  &le  pints ;  and  so  of  the  rest. 
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German  Weights  and  Measures. 

A  Vast  variety  of  weights  and  measures  are  in  lo- 
cal use  in  Germany^  as  slight  differences  exist  between 
the  mark^  ell,  &c.  of  almost  every  state.  There  appears^ 
however,  from  the  accurate  account  given  by  Gren  (in 
his  System.  Handbuch  der  Chemie,  Vol.  I.)  to  be  two 
kinds  of  weight,  to  which  all  those  employed  in  Germa- 
ny may  be  referred,  and  which  are  sufficient  for  our  pre- 
sent purpose. 

The  ancient  and  most  authentic  standard  of  weight 
is  the 

Cologne  mark,  or  Mark  of  Charlemagne,  with  its  di- 
visions. The  mark  is  the  highest  integer  used  in  this 
standard  which  was  intended  for  gold  and  silver,  tmt  it 
is  also  considered  as  half  the  Cologne  pound.  ^The 
mark  contains  8  ounces,  the  ounce  2  loths,  the  lath'  4 
quentchens  or  drams,  and  the  quentchen  1  pfenning, 
pennyweight,  or  denier.  Besides  this,  the  ^pfenning  is 
subdivided  into  S56  Recht-pfenning  theil,  or  standard 
parts,  which  last  division,  however,  is  only  hypothetical, 
but  is  extremely  useful  for  comparison  ;  for  as  the  pfen- 
nkig  is  itself  the  Sd6th  part  of  the  mark,  the  latter  con- 
iains  65036  standard  parts,  which  is  a  sufficiently  minuter 
../  division  for  all  actual  calculations.  The  Cologne  Mark 
therefore  is  thus  divided  : 

Standard  porta 

256    ZZ         I  Pfenning 
1024    z=         4    IT     1  Quentchen 
4096    n       16    zz    4     ZZ     1  Loth 
8192    ZZ       32     zz     8     z:     2     iz     1  Ounce 

65536     =  256     ZI  64     ZZ  16     ZZ     8     ZI      1   Mark 

Also  two  marks  make  a  pound.  ^  The  Pfenning  is  fur- 
ther subdivided  either  into  S  Heller^  or  into  17  Eschen^ 
gr  into  9  •is. 
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The  Grain  weight  therefore  does  not  enter  into  this 
division  of  the  Cologne  Mark^  but  in  the  divisioti  fcMr 
weighing  gold  and  silver  it  is  used^  as  will  be  mentioned. 

The  other  set  of  weights  used  eomn^only  in  Germany 
is  the  tYuremburg  Medicinal  Weighty  the  integer  or 
pound  of  which  is  divided  precisely  the  same  as  th6 
apothecaries'  division  of  the  English  pound  Troy ;  that 
is  to  say,  the  pound  into  IS  ounces,  the  ounce  into  8 
drams,  the  dram  into  3  scruples,  and  the  scruple  into  20 
grains.  Neither  the  pound  nor  ounce  nor  dram  of  the 
Nuremburg  weight  are  the  same  as  the  pound,  ounce, 
and  quentchen  of  the  Cologne  weight,  the  Nuremburg 
pound  being  =  1004^.5  standard  parts  —  and  the  ounce 
=  8368.6S5  St.  Pts.  For  commerce  and  common  use 
the  Nuremburg  pound  is  increased  to  16  ounces  = 
133808  St  Pts. 

The  Nuremburg  medicinal  pound  of  IS  ounces  ap- 
pears to  be  the  standard  for  apothecaries'  weight  all  ove? 
Germany,  and  therefore  is  probably  that  which  is  more 
commonly  used  by  chemists.  Hence,  when  we  meet  with 
the  term  pound,  ounce,  dram,  and  grains,  in  German  che- 
mical authors,  we  may  generally  conclude  that  it  is  the 
Nuremburg  medicinal  weight,  unless  otherwise  specified. 

But  the  Cologne  Mark  weight  is  employed  universally 
for  assaying  gold  and  silver,  and  therefore  is  also  of  ve- 
ry frequent  occurrence. 

The  English  Troy  pound  is  given  by  Gren  as  equal 
to  104688  St.  Pts.  of  the  Cologne  Mark,  whence  the 
Nuremburg  pound,  ounce,  dram,  scruple  or  grain  = 
.959266  English  Troy  pound,  ounce,  dram,  &c.  respec- 
tively :  or  by  the  following  Table. 


Nuremburg 

3  = 

4  ZZ 

Eng.  Troy 
0.95926 
1.91853 
2.83780 
3.83706 
4.79633 

Miremburg 

6  ZZ 

7  ZZ 

8  = 

9  = 

Eng.  Troy 
5.75560 
6.71486 
7.67418 
8.63339 

n 

H 

• 
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The  tJologne  ounce  is  =  8192  standard  pis.  and  the 
Troy  ounce  is  =  8724  st.  pts.  whence  the  Cologne  ounce^ 
and  eighth  of  an  ounce  (or  quentchen)  is  =  .939018  Troy 
ounce  or  dram  respectively :  and  the  Cologne  mark  is 
=  7.512144  Troy  ounces  :  or  by  the  following  table : 

Cologne  oz  or  Quentchen.  Droy  oz*  «r  dr. 

6  ZZ         5.634 

7  =r         6.573 


8  =1         7.512 

9  =         8.45 1 


Cologne  oz  or  Quentchen  Troy  oz.  or  dr. 

1  =     .939 

2  =    1.878 

3  =    2.817 

4  ZZ         3.756 

5  ZZ         4.695 

When  gold  and  silver  are  weighed  in  Germany  by  the 
Cologne  mark^  it  has  a  totally  different  subdivision  from 
the  common  ounce^  quentchen^  and  pfenning. 

For  gold^  the  mark  is  divided  into  24  carats^  and  the 
carats  into  12  grains.  The  Carat  therefore,  where  H  is 
a  real  weight,  is  equal  to  150.242  Troy  grains,  aad  the 
Ctrain^  or  288th  part  of  the  mark,  is  equal  to  12.52  TTroj 
grains. 

For  silver,  the  mark  is  divided,  as  usual,  into  16 
LothSp  or  half  ounces,  but  the  loth  into  18  Grains.  The 
grain  is  in  this  case  also  the  288th  part  of  the  mark. 
This  circumstance  of  employing  the  term  grain  occasion- 
ally for  a  subdivision  of  the  mark,  and  giving  to  it  a  va- 
lue upwards  of  13  times  the  Nuremburg  grain,  should 
be  carefully  noted,  as  many  errors  may  arise  from  it, 
particularly  to  the  English  reader. 

The  method  of  conducting  the  assay  of  gold  and  sil- 
ver has  been  described  under  the  article  of  Assay,  and 
it  is  there  mentioned  (p.  117)*  that  the  small  piece  of 
gold  cut  off  the  ingot  to  be  assayed  is  called  an  Assay 
mark,  and  (like  the  real  mark  of  gold)  is  divided  into 
24  carats,  and  each  carat  into  12  grains,  by  small  sets  of 
weights  used  for  this  purpose.  The  actual  quantity  of 
gold  used  for  this  purpose  is  half  a  pfenning,  or  rb  of  a 
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real  mark  =  138  standard  parts,  or  about  7  grains  Troy. 
The  assay  grain  is  further  divided  into  halves  and  quar- 
ters. The  ^Bssay  mark  for  Stiver  is  divided  as  the  real 
mark  for  this  metal,  namely,  into  16  loths,  and  each  loth 
into  18  grains,  and  the  grain  into  halves  and  quarters ; 
and  the  real  weight  of  the  silver  assay  mark  is  twice  that 
of  gold,  or  one  pfenning. 

The  German  assayers  and  mineralogists  have  also  the 
Docimastic  Centner^  which  has  generally  the  actual 
weight  of  one  quentchen  (equal  to  56.34  grains  Troy) 
but  is  subdivided  into  100  docimastic  pounds,  each  of 
which  therefore  is  equivalent  to  about  ^  grain  Troy. 


The  most  common  measure  of  length  in  Germany  L» 
flie  Bkinland  foot^  to  which  standard  the  foot,  ell,  &c.  of 
the  different  states  is  usually  compared. 

With  regard  to  the  length  of  this  measure  in  English 
inches,  the  Pied  du  Bkin  is  said  in  Peuchet's  Diet,  de 
Commerce,  to  be  =  1 1  inch.  :  7  lines,  of  the  old  French 
Pied  de  Bm,  which  is  =  12.341  English  inches.  Hence 
we  have  the  following  numbers,  viz.  1  Rliinland  foot  = 
12.341  English  inches,  and  therefore  1  Rhinland  inch 
=  1 .02843  English  inches,  and  1  cubic  inch  Rhinland 
^  1.08769  English  cubic  inches,  =  274.648  Troy  grains 
of  distilled  water  =  286.31  Nuremb.  grains. 

On  the  other  hand,  Klaproth,  in  his  analysis  of  the 
Carlsbad  Mater,  and  in  the  other  parts  of  his  works,  em- 
ploys the  cubic  inch,  which,  he  says,  holds  290  of  the 
true  Nuremburg  grains  of  distilled  water,  and  which  ap- 
pears to  be  as  common  a  standard  of  length  among  the 
Grerman  chemists  as  the  Nuremburg  is  of  weight.  Now 
according  to  Gren,  290  Nuremb.  grains,  =  278.187  Troy 
grains,  =^1.10169  English  cubic  inch,  of  water,  and  the 
cube  root  of  1.101700+    (which  hardly  differs  from 
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1.10i693)  is  =  1.0S281S.  So  that  the  inch  used  by 
Klaproth  is  probably  the  Rhinland  inch,  which  by  this 
estimation  is  =  1.033813  English  inches,  and  by  the 
is  =  1.0384<3  Eng^sh  inches,  the  difference  being  only 
aboat  •0044. 

We  may  therefore  without  danger  of  material  error, 
consider  the  inch  used  by  most  of  the  German  chemists 
(unless  otherwise  specified)  as  that  which,  when  cubed, 
contains  390  Nuremburg  grains  of  water,  and  as  having 
the  following  proportions  with  the  English. 

Germ,  feet  or  hi,  j 

2  = 

3  =Z 

4  -    zz 

5  ZZ 

6      r: 

7  = 

8  ZZ 

9       = 

When  1  German  cubic  inch  weighs  or  contains  1  Nu- 
remburg grain ;  1  cubic  inch  English  weighs  or  contains 
•8707  Troy  grain. 


ig.feet  or  in. 

Genn,  cub. 

in. 

JEng.  cub.  m. 

1.0338 

I 

Z^ 

1.1017 

2.0656 

2 

— 

2,2034 

3.0984 

3 

2IIZ 

3.3051 

4.1312 

4 

^^ 

4.4068  ^> 

5.1640 

5 

*^" 

5.508f^ 

6.1969 

6 

— 

6.6l0t" 

7.2297 

7 

^211 

7.7U* 

8.2625 

8 

^^Z 

8.8136 

9.2953 

9 

— 

9.9153 

No.  3. 

Report  made  by  the  Physical  and  Mathematical  Class  of 
the  Institute  in  JLnswer  to  the  Question^  whether  those 
Manufactories^  from  which  a  disagreeable  Smell 
arisesj  may  prove  injurious  to  Health.  Read  in  the 
Sitting  of  January^  1803,  by  Messrs.  Guyton-Mor- 
VEAu  and  Chaptal.* 

THE  minister  of  the  home  department  has  consulted 
the  class  on  a  question,  the  solution  of  which  is  of  es- 
sential import  to  our  manufacturers. 

*  FhiL  Joar.  Vol.  12.  p.  122.  from  An.  de  Chim.  Vol.  54. 
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The  object  is  to  determine,  whether  the  vicinity  of  cer- 
tain manufactories  can  be  injurious  to  health. 

The  solution  of  this  problem  must  appear  of  the  more 
consequence,  as,  from  the  confidence  which  the  decisions 
of  the  Institute  naturally  merit,  it  may  hereafter  form 
the  basis  of  decisions  in  a  court  of  justice,  when  sen- 
tence is  to  be  pronounced  between  the  fate  of  a  manu- 
factory and  the  health  of  our  fellow-citizens. 

The  solution  is  so  much  the  more  important,  it  is  be- 
come so  much  the  more  necessary,  as  the  fate  of  the 
most  useful  establishments,  I  will  say  more,  the  exist- 
ence of  many  arts,  has  depended  hitherto  on  simple  re- 
gulations of  police ;  and  that  some,  driven  to  a  distance 
from  materials,  from  workmen,  or  from  consumers,  by 
prejudice,  ignorance,  or  jealousy,  continue  to  maintain  a 
fisadvantageous  stniggle  against  innumerable  obstacles, 
by  which  their  growth  is  opposed. 

Thus  we  have  seen  manufactories  of  acids,  of  sal  am- 
moniac, of  Prussian  blue,  of  beer,  and  of  leather,  suc- 
cessively banished  from  cities ;  and  we  daily  see  appeals 
to  authority  against  these  establishments  made  by  trou- 
blesome neighbours  or  jealous  rivals. 

As  long  as  the  fate  of  these  manu  factories  is  insecure, 
as  long  as  an  arbitrary  legislation  possesses  a  right  to 
interrupt,  suspend,  or  fetter  the  hands  of  a  manufacture ; 
in  a  word,  as  long  as  a  simple  magistrate  of  police  has 
at  his  nod  the  fortune  or  ruin  of  a  manufacturer,  how 
can  we  conceive,  that  he  will  be  so  imprudent  as  to  en- 
gage in  undertakings  of  such  a  nature  ?  How  could  it 
be  expected,  that  manufacturing  inchisti'y  should  estab- 
lish itself  on  such  a  frail  basis?  This  state  of  uncer- 
tainty, this  continual  contest  between  the  manufacturer 
and  his  neighbours,  this  perpetual  doubt  respecting  the 
fate  of  an  establishment,  paralize  and  confine  the  eilbrts 
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of  the  manufacturer^  and  gradually  extinguish  both  bin 
courage  and  his  powers. 

It  is  an  object  of  primary  necessity  therefore  to  the 
prosperity  of  the  arls,  that  lines  should  be  drawn^  so  as 
no  longer  to  leave  any  thing  at  the  arbitrary  will  of  the 
magistrate ;  to  point  out  to  the  manufacturer  the  circle  in 
which  he  may  exert  his  industry  with  freedom  and  secu- 
rity^ and  to  assure  the  neighbouring  proprietor  that  he 
has  nothing  to  fear  for  his  healthy  or  for  the  produce  of 
his  fields. 

To  arrive  at  th6  solution  of  this  important  problem^  it 
appeared  to  us  indispensable^  that  we  should  take  a  view 
of  each  of  the  arts^  against  wliich  the  most  clamour  ]fl||.  ^ 
been  raised. 

With  this  view  we  shall  divide  them  into  two  cImms. 
The  first  will  comprise  all  those^  the  processes  of  whidi 
allow  aeriform  emanations  to  escape  from  them  into,  tlnbP' 
atmosphere^  either  in  consequence  of  putrefaction  or  feiy 
mentation^  which  may  be  deemed  nuisances  from  their 
smelly  or  dangerous  from  their  effects. 

The  second  class  will  include  all  those^  in  which  the 
artist^  operating  by  the  aid  of  fire,  developes  and  evolves 
in  air  or  vapour  various  principles,  which  are  more  or 
less  disagreeable  to  respire,  and  reputed  more  or  less  in- 
jurious to  health. 

In  the  first  class  we  may  advert  to  the  steeping  of  flax 
and  hemp,  the  making  of  catgut,  slaughter-houses^ 
starch-manufactories,  tanneries,  breweries,  &c. 

In  the  second,  the  distillation  of  acids,  of  spirits,  and 
of  animal  substances ;  gilding  on  metals,  preparations  of 
lead,  copper,  and  mercury,  &c. 

The  arts  of  the  first  class,  considered  in  relation  to 
the  health  of  the  public,  merit  particular  attention,  be- 
cause the  emanations  that  proceed  from  fermentation  or 
putrefaction  are  really  injurious  to  health  in  some  cases^ 
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iiid  under  certam  circumstances :  the  steeping  of  flax 
and  hemp«  for  instance^  which  is  performed  in  ponds  or 
still  waters,  infects  the  air  and  kills  fishes ;  and  the  dis- 
eases to  which  it  gives  rise  are  all  known  and  described : 
Aecordingly  wise  regulations  have  almost  every  where 
enjoined,  that  this  operation  should  be  carried  on  with- 
out the  precincts  of  towns,  at  a  certain  distance  from 
evciy  dwelling,  and  in  waters,  the  fish  of  which  consti- 
tute no  resource  for  the  public.  These  regulations  un- 
questionably  ought  to  be  continued ;  but  as  the  execu- 
tion of  them  is  attended  with  some  inconvenience,  it  is 
to  be  wished,  that  the  process  of  Mr.  Brale,  the  superi- 
ority of  which  has  been  confirmed  by  Messrs.  Mongez, 
Berthollet,  Tessier,  and  Molard,  should  soon  become 
known  and  adopted. 

Other  operations  on  vegetables,  or  certain  products  of 
▼egetation,  to  obtain  fermented  liquors,  as  in  breweries ; 
to  extract  colours,  as  in  the  manufactures  of  litmus,  ar- 
chil, and  indigo ;  or  to  divest  them  of  some  of  their  prin- 
ciples, as  in  manufactories  of  starch,  paper,  &c.  do  not 
appear  to  us  of  such  a  nature  as  to  be  capable  of  excit- 
ing any  disquietude  in  the  mind  of  the  magistrate.  At 
all  events,  the  emanations  arising  from  these  substances 
in  a  state  of  fermentation  can  prove  dangerous  only  near 
the  vessels  and  apparatus  in  which  they  are  confined^ 
ceasing  to  be  so  the  moment  they  are  mingled  with  the 
open  air ;  so  that  a  little  prudence  only  is  required,  to 
avoid  all  danger  from  them.  Besides,  the  danger  aflTects 
only  the  manufacturers  themselves,  and  by  no  means  the 
inhabitants  of  the  neighbouring  houses,  so  that  a  regula- 
tion enjoining  these  manufactories  to  be  removed  out  of 
towns,  and  to  a  distance  from  any  dwelling-house,  would 
be  an  act  of  authority  both  unjust,  vexatious,  and  inju- 
rious to  the  progress  of  manufactures,  and  in  no  respect 
a  remedy  for  the  evils  attending  the  operation. 

Vol.  I.  D 
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Some  preparations  extracted  from  animal  wbatancet 
fequire  the  putrefaction  of  these  substances,  as  Ih  the  &- 
hnication  of  catgut ;  but  it  is  more  frequently  the  caaOi 
thftt  animal  substances  employed  in  manufactures  are  U- 
able  to  putrefaction  from  being  kept  too  long,  or  expoaed 
to  too  great  warmth,  as  we  particularly  find  in  dyeing 
eetton  red,  a  process  in  which  a  large  quantity  of  blood 
is  employed.  The  miasmata  exhaled  by  these  putrid 
matters  spread  far  round,  and  form  a  very  disagreeable 
atmosphere  for  all  the  neighbourhood  to  breathe ;  it  is 
Ae  part  of  a  good  government,  therefore,  to  cause  these 
substances  to  be  renewed  so  as  to  prevent  putrefactioi^  m 
and  the  manufactory  to  be  kept  so  far  clean,  that  no  ifh  ^ 
Cose  of  the  animal  substances  employed  shall  be  left  ta 
rot  in  them. 

In  this  last  point  of  view  slaughter-houses  ftThlhit 
some  inconveniencies ;  but  they  are  not  of  sufficient  Bn* 
portance  to  require  them  to  be  placed  withcnit  the  pre- 
cincts of  towns,  and  assembled  together  in  one  spot^  as 
speculative  men  are  daily  proposing  to  government.  A 
little  attention  on  the  part  of  the  magistrate,  to  prevent 
bntehers  from  throwing  out  the  blood  and  refuse  of  the 
besiits  they  kill,  would  be  sufficient  to  remedy  complete- 
ly every  thing  disgusting  or  unhealthy  arising  from 
slaughter-houses. 

The  fabrication  of  poudrette  (night-soil  dried)  begins 
to  be  established  in  all  the  large  towns  of  France,  and 
the  operation  by  which  excrementitious  substances  are 
reduced  to  this  state,  necessarily  occasions  a  very  disa- 
greeable smell  for  a  long  time.  Establishments  of  this 
kind  therefore  ought  to  be  confined  to  airy  places,  remote 
from  any  habitation ;  not  that  we  consider  the  aeriform 
exhalations  from  them  as  injurious  to  health ;  .but  no  one 
ean  deny,  that  they  are  incommoding,  noisome,  disagree- 
able, and  difficult  to  breathe,  on  all  which  accounts  they 
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on^t  to  be  Rmoved  to  a  distance  from  the  dweUings  of 


There  is  a  very  important  observation  to  be  made  en 
the  spimtaneoas  decomposition  of  animal  substaneesy 
whieh  ifly  that  the  emanations  from  them  appear  to  be  M 
much  tlie  less  dangerous^  as  the  substances  which  under- 
go patrefaetion  are  less  humid :  in  the  latter  case^  a  con* 
siderable  quantity  of  carbonate  of  ammonia  is  evolved^ 
which  imparts  its  predominant  character  to  the  other 
matters  volatilised^  and  corrects  the  bad  effects  of  such 
as  are  deleterious.  Thus  the  decomposition  of  stercora* 
eeoos  matters  in  the  open  air,  and  in  places  the  situation 
•Bd  declivity  of  which  allow  the  fluids  to  drain  off^  and 
thai  of  the  refuse  of  the  cocoons  of  tiie  silk-worm  evolve 
a  vasft  quantity  of  carbonate  of  ammonia^  which  corrects 
the  vims  of  some  other  emanations ;  while  the  very  same 
snbstaneesy  decomposed  in  water  or  drenched  with  this 
flaid«  exhale  sweetish  and  nauseous  miasmata^  the  respi- 
ration  of  which  is  very  dangerous. 

The  numerous  arts  in  which  the  manufacturer  produces 
and  diffuses  in  the  air,  in  consequence  of  his  processes 
and  by  the  help  of  flre^  vapours  more  or  less  disagreea- 
ble to  breathe^  constitute  the  second  class  of  those  we 
have  to  examine. 

These,  more  interesting  than  the  former,  and  much 
more  intimately  connected  with  the  prosperity  of  our  na- 
tional industry,  are  still  oftener  the  subject  of  complaints 
brought  before  the  magistrate  for  decision,  and  on  this 
account  have  appeared  to  us  to  require  more  particular 
attention. 

We  will  begin  our  examination  with  the  manufacture 
of  acids. 

The  acids  that  may  excite  complaints  of  the  neigh- 
bours against  their  preparation  are  the  sulphuric^  nitric, 
muriatic,  and  acetous. 


.1 


98  '  InjuriouB  Manufactories. 

The  sulphuric  acid  id  obtained  by  the  combustion  of  a 
mixture  of  sulphur  and  nitre.  It  is  very  difficult  in  this 
process  to  prevent  a  more  or  less  observable  smell  of  suK 
phurous  acid  from  being  diffused  around  the  apparatus^ 
in  which  the  combustion  is  performed ;  but  in  manufac- 
tories skilfully  conducted  this  smell  is  scarcely  percepti. 
ble  within  the  building  itself^  is  not  dangerous  to  the 
workmen  who  respire  it  daily,  and  can  give  no  reasona- 
ble foundation  for  complaint  to  the  neighbours.  When 
the  art  of  making  sulphuric  acid  was  introduced  into 
France,  the  public  opinion  was  strongly  expressed 
against  the  first  establishments  for  the  purpose;  the 
■mell  of  the  match  with  which  we  kindle  our  fires  con- 
tributed not  a  little  to  exaggerate  the  effect  that  must  be 
produced  by  the  rapid  combustion  of  several  hundred 
weight  of  brimstone ;  but  men's  fears  on  this  head  are 
BOW  so  much  allayed,  that  we  see  several  of  these  ma- 
nufactories prosper  in  peace  in  the  midst  of  our  cities* 

The  distillation  of  aqua  fortis  and  spirit  of  salt,  in 
other  words,  of  the  nitric  and  muriatic  acids,  are  not 
more  dangerous  than  that  of  sulpluiric  acid.  The  whole 
of  the  process  is  performed  in  an  apparatus  of  glasa  or 
earthen- ware,  and  it  is  unquestionably  the  great  interest 
of  the  manufacturer  to  diminish  the  volatilization  or  loss 
of  the  acid  as  much  as  possible.  Yet,  let  him  pay  what- 
ever  attention  he  will  to  this,  the  air  breathed  in  the  ma- 
nufactory is  always  impregnated  with  the  smell  peculiar 
to  each  of  these  acids ;  but  you  may  respire  there  freely 
and  safely,  the  men  who  work  in  it  daily  are  not  at  all 
incommoded  by  it,  and  the  neighbours  would  be  very 
much  in  the  wrong  to  complain. 

Since  the  manufactories  of  white  lead,  of  verdigris, 
and  of  sugar  of  lead,  have  increased  in  France,  the  de- 
mand for  vinegar  has  been  enlarged. 

When  this  acid  is  distilled,  to  fit  it  for  some  of  the 
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purposes  for  which  it  is  used,  it  diflfuses  to  a  distance 
a  very  strong  smell  of  vinegar,  in  which  there  is  no  dan- 
ger ;  but  when  a  solution  of  lead  in  this  acid  is  evapo- 
rated, the  vapours  assume  a  sweetish  character,  and  pro* 
dace  in  those  who  respire  them  constantly,  all  the  effects 
peculiar  to  the  emanations  of  lead  itself.  Happily  these 
effects  are  confined  to  the  people  who  work  in  the  manu- 
factory, and  are  unfelt  by  those  who  dwell  in  the  vi- 
cinity. 

The  preparations  of  mercury  and  of  lead,  those  of 
copper,  antimony,  and  arsenic,  and  the  processes  of  gild- 
ing on  metals,  are  none  of  them  without  some  danger  to 
the  persons  who  reside  in  those  manufactories,  and  are 
concerned  in  the  operations ;  but  their  effects  are  bound- 
ed by  the  walls  within  which  they  are  carried  on,  and 
are  dangerous  only  to  the  persons  concerned  in  the  ma- 
nufactories. It  is  an  object  well  woi-thy  the  attention  of 
chemists,  to  investigate  the  means  of  preventing  these 
injurious  effects,  and  indeed  many  of  the  inconvonicncies 
have  already  been  prevented  by  the  help  of  chiniueys, 
which  convey  the  vapours  into  the  air  out  of  the  reach  of 
respiration ;  and  at  the  present  the  whole  attention  of  ad- 
ministration ought  to  be  confined  to  directing  science  to- 
ward the  means  of  improvement  of  which  these  pro- 
cesses are  susceptible  with  regard  to  health. 

The  fabrication  of  Prussian  l)lne,  and  the  extraction  of 
carbonate  of  ammonia  by  the  distillation  of  animal  sub- 
stances in  the  new  manufactories  of  sal  ammoniac,  pro- 
duce a  large  quantity  of  fetid  vapours  or  exhalations. 
These  exhalations,  it  is  tnie,  are  not  injurious  to  health ; 
but  as  it  is  not  sufficient  to  constitute  a  good  neighbour, 
not  to  be  a.  dangerous  one  merely,  but  not  even  to  be  a 
disagreeable  one,  they  who  undertake  such  manufac- 
tures, when  they  have  to  seek  a  situation  for  them,  should 
prefer  one  remote  from  any  dwelling-house.     But  when 
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such  a  manufactory  b  already  established,  we  would*fl^ 
far  from  advising  the  magistrate  to  order  its  removal :  H 
would  be  sufficient  in  such  cases,  to  oblige  the  manufoc> 
turer  to  build  very  high  chimneys,  that  the  disagreeable 
vapours  produced  in  these  operations  may  be  dissipated 
in  the  air.  This  is  particularly  practicable  for  the  fabri- 
cation of  Prussian  blue,  and  by  adopting  it  one  of  oar 
number  has  continued  to  retain  in  the  midst  of  Paris  one 
of  the  most  impoi-tant  manufactories  of  this  hind  we 
have,  against  which  the  neighbours  had  already  leaded. 

In  the  report  we  lay  before  the  class  we  have  tboug;ht 
it  our  duty  to  attend  only  to  the  principal  manufactories, 
agajni^t  which  violent  clamours  have  been  raised  at  di- 
vers  times  and  places.  It  is  easy  to  see,  from  what  has 
been  said,  that  there  are  but  few  the  vicinity  of  which  is 
injurious  to  health. 

Hence  \^'e  cannot  too  strongly  exhort  those  magis. 
(rates  who  have  the  health  and  safely  of  the  public  com- 
mitted to  their  charge,  to  disregard  the  unfounded  com- 
plaints, which,  too  frequently  brought  against  different 
establishment«<,  daily  threaten  the  prosperity  of  the  ho- 
nest manufacturer,  check  the  progress  of  industry,  and 
endanger  the  fate  of  art  itself. 

The  magistrate  ought  to  he  on  his  guard  against  the 
proceedings  of  a  restless  or  jealous  neighbour ;  he  should 
carefully  distinguish  what  is  only  disagreeable  or  incon- 
venient from  what  is  dangerous  or  injurious  :  he  should 
recollect  that  the  use  of  pit-coal  was  long  proscribed,  un- 
der the  frivolous  pretence  that  it  was  injurious  to  health; 
in  short,  he  should  be  fully  aware  of  this  truth,  that,  by 
listening  to  complaints  of  this  nature,  not  only  wonld  the 
establishment  of  several  useful  arts  in  France  be  pre. 
vented,  hut  we  should  insensibly  drive  out  of  our  cities 
the  farriers,  carpenters,  joiners,  braziers,  coopers,  foun- 
ders, weavers,  and  all  whose  occupation  is  more  or  less 
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disagreeable  to  their  neighbours.  For  certainly  the  em* 
ploymentB  just  named  are  more  unpleasant  to  live  near 
than  the  manufactories  mentioned  above^  and  the  only 
adyantage  they  enjoy  is  that  of  ancient  practice.  This 
ri^it  of  toleration  has  been  established  by  time  and  ne- 
cessity ;  let  us  not  doubt  therefore^  but  our  manufactures^ 
when  grown  older  and  better  known^  will  peaceably  en- 
joy the  same  advantage  in  society ;  in  the  mean  time  we 
are  of  opinion,  that  the  class  ought  to  avail  itself  of  this 
drcumstance,  to  put  them  in  a  particular  manner  under 
the  protection  of  government,  and  declare  publicly,  that 
the  manufactures  of  acids,  sal  ammoniac,  Prussian  blue, 
sugar  of  lead,  white  lead,  starch,  beer,  and  leather,  as 
well  as  slaughter-houses,  are  not  injurious  to  the  health 
of  the  vicinity,  when  they  are  properly  conducted. 

We  cannot  say  as  much  for  the  steeping  of  hemp, 
making  catgut,  laystalls,  and  in  general  establishments 
where  a  large  quantity  of  animal  or  vegetable  matter  is 
subjected  to  humid  putrefaction.  In  all  these  cases,  be- 
side the  disagreeable  smell  they  exhale,  miasmata,  more 
or  less  deleterious,  are  evolved. 

We  must  add,  that,  though  the  manufactories  of  which 
we  have  already  spoken,  and  which  we  have  consideret 
as  not  injurious  to  the  health  of  the  neighbourhood, 
ought  not  to  be  removed,  yet  administration  should  be 
requested  to  watch  over  them  strictly,  and  consult  with 
well-informed  persons  for  prescribing  to  the  conductors 
the  most  proper  measures  for  preventing  their  smoke  and 
smell  from  being  diffused  in  the  vicinity.  This  end  may 
be  attained  by  improving  the  processes  of  the  manufac- 
tures, raising  the  outer  walls,  so.  that  the  vapours  may 
not  be  diffused  among  the  neighbours;  improving  the 
management  of  the  fires,  which  may  be  done  to  such  a 
point,  that  all  the  smoke  shall  be  burnt  in  the  fire-place, 
or  deposited  in  the  tunnels  of  long  chimneys :  and  main- 
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taining  the  utmost  cleanliness  in  the  mannfactones^  so 
that  nothing  shall  be  left  to  putrify  in  them^  and  all  the 
refuse  capable  of  fermentation  be  lost  in  deep  wells^  and 
prevented  from  any  way  incommoding  the  neighbours. 

We  shall  observe  too^  that  when  new  manufactories  of 
Prussian  blue^  sal  ammoniac^  leather^  starchy  or  any 
other  article  by  which  vapours  very  inconvenient  to  the 
neighbours,  or  danger  of  fire  or  explosions  are  to  be 
established,  it  would  be  wise,  just,  and  prudent,  to  lay 
down  as  a  principle,  that  they  arc  not  to  be  admitted  into 
cities,  or  near  dwellings,  without  special  authority ;  and 
that,  if  persons  neglect  to  comply  with  this  indispensable 
condition,  their  manufactories  may  be  ordered  to  be  re- 
moved without  any  indemnification. 

It  follows  from  our  report,  1st,  that  catgut  manufacto- 
ries, laystalls,  steeping  of  hemp,  and  every  establish- 
ment in  which  animal  or  vegetable  matters  are  heaped 
together  to  putrify  in  large  quantities,  are  injurious  to 
health,  and  ought  to  be  remote  from  towns  and  every 
dwelling  house:  Sdly,  that  manufactories  where  disa- 
greeable smells  are  occasioned  through  the  action  of  fire^ 
as  in  the  making  of  acids,  Prussian  blue,  and  sal  ammo- 
fliac,  are  dangerous  to  the  neighbours  only  from  M'ant  of 
due  precautions,  and  that  the  care  of  government  should 
extend  only  to  an  active  and  enlightened  superintend- 
ance,  having  for  its  objects  the  improvement  of  their  pro- 
cesses and  of  the  management  of  the  fire,  and  the  main- 
tenance of  cleanliness  :  3dly,  that  it  would  be  worthy  a 
good  and  wise  government,  to  make  regulations  prohibit- 
ing the  future  establishment  of  any  manufacture,  the  vi- 
cinity of  which  is  attended  with  any  essential  inconve- 
nience or  danger,  in  towns  or  near  dwelling-houses^ 
without  special  authority  previously  obtained.  In  this 
class  may  be  comprised  the  manufactories  of  poudrette, 
leather,  and  starch ;  foundries,  melting  houses  for  tal- 
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low,  slaugbter-housefl,  rag  warefaouBea,  manufaefories  of 
Prussian  blue^  varnish,  glue,  and  aal  ammoniac,  potte- 
ries, &c.  .- 

Such  are  the  oouelasioos  which  we  have  the  hononrto 
lay  bdbre  the  class,  and  addressed  io  government,  with 
a  to  make  it  the  base  of  its  decisions. 
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'Memoir  on  the  Art  of  making  Gnn'Tlivt*. 

By  Citizen  Dolohieu.*^ 

THE  art  of  making  gun-flints,  which   has  been  long 
practised  in   a  small  territory  situated  between  the  two 
■ei^bouring  departments  of  Loir-Cher  and  L'Indre,  is 
directed  to  an  object,  of  which  the  whole  value,  commer^ 
dally  considered,  is  of  little  magnitude ;  but  which  is  of 
Ike  first  necessity  in  the  use  of  fire-arms  of  every  de- 
M^itluu.     The  author  of  the  present  Memtnr  was  de- 
.mms  of  acquiring  some  information  respeedng  it,  but 
M  foand  that  it  was  to  no  purpose  that  he  extended  his  re> 
,'  KKrches  to  a  variety  of  works  on  mineralogy  and  differ- 
ent subjects  of  the  arts  and  trade.     The  Kncyclop6die 
ii  silent  ou  this  process ;  excepting  in  the  repetition  of  a 
i  ridiculous  prejudice  concerning  the  re-production  of  flints 
ia  places  whence  they  were  excavated.     From  the  pre. 
drim  with  which  the  figure  is  given  to  these  stones^  it 

*  Ridk.  IVl.  Jour.  raL  L  p.  SB.  from  Mem.  de  I'butkute  Nitinule.  3. 348. 

Vote.  Whethertlie  truegun-flinthiibeenfbuiidiiiAiiieriealdDnM  ati*^ 
MtitnUecti  there  can  however  be  little  doubt  that  iteziitauuwif  ui  it  u 
(f  IM  peat  aatioDal  importaace  to  depend  for  our  tiqipUea  fron  fbrdgn 
NMc^  of  an  ankle  of  auch  prime  neceaai^,  and  it  may  be  hc^ed  that 
fta  (HHot  coniinuiiieation  wiU  lead  to  a  due  inveatigalkia  of  the  lubject* 
b.  Brrbert  cuiei  in  the  Philadelphia  Medical  Muieum,  Vol.  5.  p.  157. 
*  Htt  "  large  maaies  of  common  flint  are  Ibund  near  Eaaton,  Northampton 
(nutf,  and  near  Readin|f,  Berkf  county,  Fenniylnnia,"  and  appropriates  to  it 
k  Dime  by  which  the  autbor  of  the  pretent  eswy  dwcribci  the  true  gui^ 
ft*.    En. 

i      Vol.  I.  E 


M  Jirt  of  making  Gun-Flints. 

liaa  even  been  suspected  that  they  could  hardly  be  af* 
forded  at  the  low  price  they  bear,  if  in  its  first  state  the 
material  were  not  even  soft.  But  the  art  is  extremely 
simple  in  its  process ;  it  requires  a  very  small  number  of 
instruments^  a  short  apprenticeship,  and  a  very  moderate 
degree  of  skill  to  form,  by  mere  fracture,  figures  so  ac- 
curate, faces  so  smooth,  outlines  so  direct,  and  angles  so 
neat,  that  the  stone  seems  as  if  cut  on  the  wheel  of  the 
lapidary.  Five  or  six  small  blows  of  the  hammer,  dur- 
ing one  minute  of  time,  are  sufficient  to  produce  the  same 
perfection  of  figure  as  would  require  more  than  an  hour's 
labour,  if  the  sections  were  to  be  made  by  grinding 
against  harder  substances,  or  friction  with  emery.  Less 
than  a  farthing  will  pay  for  a  gun-flint  from  the  hand  of 
the  workman,  but  fifty  times  that  sum  would  be  insuffi- 
cient for  its  purchase  if  it  were  fashioned  by  any  other 
process. 

The  author  regularly  proceeds  to  examine  first  the  ma- 
terial best  adapted  to  the  use  in  question,  the  instruments 
en^loyed,  and  the  manipulation  by  which  the  stones  are 
fashioned. 

With  regard  to  the  material,  every  kind  of  stone,  ca- 
pable of  producing  strong  sparks  when  struck  against 
steel,  may  be  used  as  a  gun-fiint,  if  it  can  but  be  fashion- 
ed by  simple  and  cheap  means.  But  even  in  this  case 
there  are  some  motives  of  preference ;  such,  for  exam- 
ple,  as  that  the  scintillation  should  be  produced  with  the 
least  possible  blow,  and  with  no  considerable  wear  or 
abrasion  of  the  steel.  These  reasons  of  predilection  are 
in  favour  of  the  siliceous  stones,  when  compared  with 
those  which  are  called  quartzose.  But  the  silex  or  flint, 
properly  so  called,  possesses  not  only  this  kind  of  supe- 
riority, but  another  property,  that  it  is  more  particularly 
susceptible  of  being  broken  into  fragments  or  platesi 
which  require  but  very  little  labour  to  give  them  the  re- 
quisite form  and  dimensions* 
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Among  the  silex  it  is  therefore  that  the  fabricators  bf 
gaii-flints  have  found  the  material  truly  proper  for  the 
exercise  of  the  art.  And  among  the  numerous  varieties 
of  this  species  of  stone^  there  is  only  one  which  can  be 
advantageously  fashioned  by  the  hammer  alone.  The 
agates  and  chalcedonies,  which  are  also  applied  to  this 
use^  are  brought  to  tlie  requisite  form  by  the  mill  of  the 
lapidary.  The  makers  of  gun-flints  in  France  denomi- 
nate the  stone  of  which  they  make  use  caillou^  and  they 
themselves  are  called  caillouteurs.  The  word  catUou  is 
used  by  them  to  denote  the  best  and  most  serviceable 
kind  of  flint ;  whereas,  in  the  other  parts  of  France,  it 
denotes  a  pebble ;  that  is  to  say,  a  rounded  stone^  what- 
ever may  be  its  nature. 

The  flint  of  the  workmen  in  gun-flints  belongs  to  that 
species  of  silex  which  naturalists  have  denominated  silex 
gregarius,  silex  ignarius,  or  the  feuerstein  of  the  Ger  • 
mans,  &c.  But  every  coarse  flint  is  not  proper  for  this 
use.  In  fact,  the  best  stone  is  far  from  being  plentiful 
m  nature.  Many  countries  are  entirely  deprived  of 
them ;  and  the  author  thinks  that  it  may  probably  be  af- 
firmed, that  France  almost  alone  possesses  that  variety  of 
silex  which  can  be  easily  broken  into  gun-flints,  since  he 
cannot  suppose  that  the  art  of  making  them  could  remain 
a  mystery  to  other  nations  who  do  not  practice  it,  though 
ihey  make  great  use  of  the  flints  :  the  art  itself  being  so 
simple,  that  they  must  have  speedily  acquired  it,  if  they 
have  possessed  the  material. 

In  his  description  of  the  variety  of  silex  here  alluded 
to,  he  gives  it  the  name  of  silex  pyromachus,  to  express 
its  use,  which  he  prefers  to  the  term  silex  sclopetarius,  as 
being  more  musical. 

The  external  characters  are : 

The  silex  pyromachus,  when  dug  up,  is  always  cover- 
«d  with  a  white  external  mist,  one  or  two  lines  or  more 
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in  thickness^  of  an  earthy^  chalky  appearance^  and  loose 
texture^  much  softer  and  less  heavy  than  the  silex  it  en- 
Telopes.  The  external  form  of  the  masses  of  good 
atones  of  this  description  has  a  somewhat  convex  sur- 
fiice^  approaching  to  the  globular  figure.  Those  of  ir- 
regularfbrms  are  full  of  imperfections.  The  best  stones 
are  not  very  large.  They  seldom  exceed  the  weight  of 
twenty  pounds^  and  they  ought  not  to  be  of  less  weigjht 
than  one  or  two  pounds.  Their  aspect^  when  broken^  is 
greasy^  shining  a  little,  and  the  grain  is  so  fine,  that  it  is 
imperceptible.  The  colour  of  these  good  stones  may 
vary  from  the  yellow  colour  of  honey  to  a  blackish 
brown.  In  this  respect  it  is  to  be  noted  that  the  value 
of  a  stone  does  not  depend  on  its  colour,  but  on  the  uni- 
fqrmijy  of  the  tint,  which  becomes  less  intense  when  the 
atone  is  reduced  into  thin  splinters.  The  fiints  of  the 
two  departments  first  mentioned  are  yellowish.  Those 
of  the  chalk  hills  on  the  banks  of  the  Seine  are  blackish 
brown.  Both  the  one  and  the  other,  when  pulverised, 
are  perfectly  white.  The  silex  pyromachus  ought  to  pos- 
sess an  uniform  semi-transparence,  of  a  greasy  aspect, 
to  such  a  degree,  as  to  admit  letters  to  be  distinguished 
through  a  piece  of  the  stone  of  one-fiftieth  of  an  inch 
thick,  laid  close  upon  the  paper.  Its  fracture  must  be 
smooth  and  equal  throughout,  and  very  slightly  conch- 
oidal ;  that  is  to  say,  convex  or  concave.  This  kind  of 
fracture  is  one  of  the  most  essential  properties  upon 
which  the  faculty  of  being  divided  into  gun-flints  de- 
pends. 

The  workmen  select  the  stones  proper  for  their  use  by 
their  external  character.  They  compare  that  part  of  the 
masses  of  silex,  which  is  uniformly  semi-transparent  and 
coloured,  to  the  inner  skin  of  bacon,  which  they  call 
couenne.  They  say  that  one  fiint  has  more  or  less  cou- 
enne,  or  is  more  or  less  fat  than  another.    They  assert 
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thmt  the  upper  part  of  a  flint  is  always  of  a  better  quali- 
ty than  the  lower.  Flints  are  considered  as  imperfect  or 
mtractable  when  naturally  deprived  of  any  of  the  exter- 
nal characters  before  indicated,  or  when  injured  by  long 
exposure  to  the  air.  Most  of  the  masses  are  subject  to 
have  whitish  opaque  spots  and  a  kind  of  knots  where 
the  material  is  harder  than  in  the  other  part  of  the  stone. 
When  these  accidents  are  too  abundant,  the  stone  is  re- 
jected as  useless. 

The  physical  characters  are  as  follow  : — Specific  gra- 
vity of  the  white  silex  pyromachus  from  the  banks  of 
the  Cher  proved  to  be  S6041 ;  that  of  the  blackish  kind 
from  the  chalk  isles  of  Laroche  Guion  was  89994.  In 
this  respect  it  does  not  differ  essentially  from  the  other 
varieties  of  silex^  of  which  the  specific  gravities  are 
usually  between  S6100  and  SdQOO.  Hardness  a  little 
superior  to  that  of  jasper,  but  inferior  to  that  of  agate 
and  chalcedony.  It  is  nearly  the  same  as  that  of  the 
ether  common  fiints.  Brittleness.  It  is  more  brittle  than 
most  other  siliceous  stones.  The  light  coloured  is  more 
so  than  the  darker ;  these  last  being  rather  more  scintil- 
lant,  and  wear  away  the  hammer  more  quickly.  When 
two  pieces  of  the  silex  pyromachus  are  strongly  rubbed 
together,  they  emit  the  peculiar  well  known  smell  of  si- 
liceous stones,  but  in  this  variety  it  is  more  strong  than 
in  any  other. 

Chemical  characters.  Action  of  the  air. 
The  silex  pyromachus,  deprived  of  its  natural  coating, 
uid  exposed  for  a  long  time  to  the  changes  of  the  atmos- 
phere, acquires  a  second  white  friable  coating,  consist- 
ing of  the  silex  reduced  to  powder ;  and  even  its  inter- 
aal  part  loses  its  greasy  appearance  and  semi-transpa- 
tency,  so  as  to  become  whitish.  In  this  case  the  specific 
gravity,  which  was  39934,  becomes  29794,  consequently 
it  has  lost  SOO  parts  of  the  weight  it  possessed  at  first. 
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The  silex  pyromachus  is  sometimes  too  moist  when  ta- 
ken out  of  the  quarry.  It  requires  to  be  dried ;  but  if  by 
too  long  exposure  to  the  air  or  the  wind  it  loses  a  certain 
portion  of  humidity  which  is  often  very  perceptible  when 
it  is  recent^  it  can  then  no  longer  be  broken  into  gun- 
flints^  as  it?  fracture  is  less  easy.  The  workmen  careful- 
ly reject  all  those  which  have  lost  this  favourable  degree 
of  moisture.  Perhaps  they  might  be  restored  by  keeping 
{hem  in  a  damp  place^  or  covering  them  with  earthy  and 
by  these  means  at  least  they  might  succeed  in  preserving 
those  intended  to  be  worked  up  in  winter. 

When  the  fragments  are  thrown  upon  a  red  hot  plate 
of  iron,  it  flies  and  cracks,  and  becomes  opaque.     When 
projected  in  powder  upon  nitre  in  fusion,  it  gives  a  few 
sparks  with  slight  inflammation  and  detonation. 
(.-  When  calcined  in  a  test,  it  loses  one  SdOth  part  of  its 

weight,  increases  in  bulk,  becomes  extremely  white,  and 
so  brittle  as  to  be  almost  friable.  In  this  state  it  resem- 
bles the  finest  porcelain  biscuit. 

When  distilled  in  a  retort  by  strong  heat,  it  affords  a 
little  carbonic  acid  gas,  and  a  quantity  of  water  amount- 
ing to  SOO  parts  of  the  weight  befoi*e  indicated  as  its  spe- 
cific gravity ;  but  gives  no  sign  of  the  combustible  matter 
which  in  the  preceding  experiment  caused  the  nitre  to  de- 
tonate. 

This  water,  which  appears  essential  to  all  the  flints, 
and  may  be  called  their  radical  water,  is  the  cause  of 
their  transparency.  Exposure  to  air  by  drying  them, 
renders  them  opaque ;  so  that  they  may  be  considered  as 
imperfect  hydrophanes ;  for  they  do  not  again  absorb,  but 
with  difficulty  the  water  necessary  to  their  transparence* 
This  water  also  contributes  to  the  connexion  bf  their  in- 
tegrant particles,  whence  their  fracture  becomes  more 
equal,  and  is  harsh  when  they  have  lost  it.  These  flints 
when  recently  dug  up  even  afford  an  aqueous  vapour 
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when  stnick^  and  the  face  of  the  fracture  is  huinid^  and 
as  it  were  moist 

Ghemical  analysis. 
Citizen  Yanqaelin  examined  100  parts  of  silex  pyro* 
machns  of  a  brownish  colour^  and  uniformly  semi-trans- 
parent from  the  hills  of  La  Roche  Onion.  He  mixed  the 
fliass  with  400  giains  of  very  pure  potash^  which  by  fu- 
sion in  a  silver  crucible  afforded  a  compound^  which  after 
cooling  was  diffused  in  water^  and  then  super-saturated 
with  muriatic  acid.    The  very  clear  solution  was  evapo- 
rated to  dryness,  re-dissolved  in  water^  and  the  silex  thus 
satorated,  and  left  upon  the  filter  after  being  well  washed, 
dried  and  ignited,  weighed  97  grains.     Ammonia  was 
afterwards  added  to  the  clear  liquid,  where  it  produced 
a  slight  yellowish  white  procipitate,  which  after  being 
well  washed  and  dried  weighed  one  grain,  and  was  found 
to  be  a  mixture  of  alumine  and  oxide  of  iron.     The  flaid 
separated  from  this  small  portion  of  iron  and  alumine, 
gave  no  other  precipitate  on  the  addition  of  carbonate  of 
potash,  and  the  waters  used  in  the  washing  left  no  resi- 
due  when  they  wero  evaporated  to  dryness.     The  result 
therefore  was  silex  =  97  grains,  alumine  and  oxide  of 
iron  =  1,  loss  =  S,    The  author  considers  it  to  be  a  very 
remarkable  fact,  that  the  silex  pyromachus  should  con- 
tain only  sUex  and  water,  the  alumine  and  iron  being  too 
small  in  quantity  to  be  considered  as  essential  to  its  com- 
position, or  to  influence  its  habitudes.    Quartz  also,  from 
the  analyses  which  have  been  made,  appears  to  contain 
only  silex ;  yet  the  more  he  examines  the  two  substances, 
the  more  he  finds  reason  to  suppose  them  essentially  dif- 
ferent  from  each  other ;  since  the  one  refuses  to  assume 
ibe  crystalline  form,  and  the  other  assumes  it  and  be- 
comes clear,  even  in  contact  with  the  flint  itself.     The 
one  appears  to  be  incapable  of  admitting  water  into  its 
composition,  while  the  other  constantly  contains  it  until ' 
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begins  to  be  decomposed.  He  offers  a  query^  whethw 
the  difference  may  not  consist  in  the  small  portion  of 
combustible  or  fatty  matter,  which  caused  the  detonatimi 
with  ni(a*e,  or  whether  the  quartz  may  not,  like  alum^  ac- 
quire its  property  of  crystallizing  from  the  addition  of 
some  other  substance.  This  question,  as  he  remarks, 
must  be  resolved  by  future  experimental  enquiries. 

The  analysis  of  the  whitish  spots  afforded  silex  OS 
grains,  oxide  of  iron  1,  carbonate  of  lime  S.  That  of  the 
absolutely  opake  parts  gave  five  parts  more  of  carbonate 
of  lime  ;  and  lastly,  the  analysis  of  the  white  coating  na- 
turally enveloping  the  masses,  afforded  86  parts  of  silexi 
1  oxide  of  iron,  10  carbonate  of  lime,  and  3  loss.  Those 
anitlyses  which  afforded  no  alumine,  shew  that  this  earth 
is  not  essential  to  the  silex,  and  the  absence  of  lime  in  the 
first  analysis  shews  that  it  was  an  accidental  ingredient  in 
thWatter. 

Mineralogical  situation.  In  France  in  the  environs  of 
St.  Aignan,  situated  in  the  department  of  Loir-Cher,  and 
in  that  of  L'Indre,  and  the  departments  which  occupy  the 
vallies  of  Siene  and  Mame,  are  principally  the  places 
where  this  stone  is  found.  It  exists  in  the  chalky  calcare* 
oiis  stones,  in  chalks  more  or  less  fine  and  solid,  and  in 
mtffles.  They  form  horizontal  strata,  by  the  manner  in 
which  the  large  and  small  masses  are  placed  beside  each 
other.  Nevertheless,  as  the  blocks  of  silex  do  not  accu* 
rately  touch  each  other,  there  is  no  solution  of  continuity 
between  the  upper  and  lower  masses  of  chalk. 

Out  of  twenty  beds  of  silex  lying  one  above  the  other, 
at  a  distance  of  twenty  feet  or  less,  there  will  frequently 
be  no  more  than  one,  and  very  seldom  two,  which  afford 
good  stones  of  this  description ;  but  in  the  bed  which  af- 
fords them,  almost  all  the  blocks  have  a  greasy  appearance^ 
^  and  in  the  other  strata  scarcely  any  of  this  description 
will  be  found.    Accordingly  the  good  strata  are  followed 
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by  subterraneous  excavations,  frequently  at  considerable 
expence,  while  the  others  ai*e  neglected. 

On  the  banks  of  the  Cher  the  flints  are  explored  in  a 
plain^  by  digging  shafts  to  the  depth  of  40  or  00  feet, 
from  whence  horizontal  galleries  are  carried  into  the  only 
good  stratum  which  is  known. 

On  the  banks  of  the  Seine  in  the  hills  of  La  Roche 
Guion^  the  clifis  of  chalk  present  steep  precipices^  where 
the  strata  of  silex  are  exposed ;  and  one  of  these  strata^ 
which  contains  good  stones  for  gun-flints^  is  about  six 
toises  from  the  upper  suiface  of  the  great  mass  of  chalk. 
Instruments. 

The  instruments  used  for  fashioning  the  gun-flints  are 
four  in  number : 

1.  A  small  piece  of  iron  or  mace^  with  a  square  head^ 
Plate  i.  Fig.  1.  the  weight  of  which  does  not  excee^ 
two  pounds^  or  perhaps  a  pound  and  a  half^  with  a 
handle  seven  or  eight  inches  long.  This  instrument' is 
not  made  of  steely  because  if  it  were  too  hard^  its  stroke 
might  siiatter  the  flinty  instead  of  breaking  it  by  a  clear 
fracture. 

8.  A  hammer  with  two  points^  in  which  the  position 
of  the  points  is  of  consequence  as  to  the  nature  of  the 
stroke.  Fig.  2.  This  hammer^  which  must  be  of  good 
steel  well  hardened,  and  does  not  weigh  more  than  six- 
teen ounces ;  some  do  not  exceed  ten.  It  is  fixed  on  a 
handle  seven  inches  long,  which  passes  through  it  in 
9uch  a  manner,  that  the  points  of  the  hammer  are  nearer 
the  hand  of  tlie  workman,  than  the  center  of  gravity  of 
the  mass.  The  form  and  size  of  the  hammers  of  different 
workmen  vary  a  little,  hut  this  disposition  of  the  points 
is  common  to  them  all,  and  is  of  consequent*®  to  the  force 
and  certainty  of  the  blow. 

3.  A  little  instrument  named  Roulette  (roller)  which 
vepresents  a  solid  wheel,  or  segment  of  a  cylinder,  two 
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inches  and  one  third  in  diameter.  Its  weight  does  not 
exceed  twelve  ounces^  it  is  made  of  steel  not  hardened|, 
and  is  fixed  on  a  small  handle  six  inches  long,  which 
passes  through  a  square  hole  in  its  center. 

4.  A  chissel  bevelled  on  both  sides,  seven  or  ei^ 
inches  long,  and  two  inches  wide,  of  steel  not  harden- 
ed;  it  is  set  on  the  block  of  wood  which  serves  as  a  wwk 
bench,  out  of  which  it  rises  to  the  height  of  four  or  five 
inches.  To  these  four  instruments  we  may  add  a  file, 
for  the  purpose  of  restoring  the  edge  of  the  chissel  from 
time  to  time. 

The  process : 

After  selecting  a  good  mass  of  silex,  the  whole  opera- 
tion may  be  divided  into  four  manipulations. 

1.  To  break  the  block.  The  workman  being  seated 
on  the  ground,  places  the  flint  on  his  left  thigh,  an4  strikes 
it  gently  with  the  larger  hammer.  Fig.  1 .  to  divide  it  into 
portions  according  to  its  size,  that  is  to  say,  of  about  a 
pound  and  a  half  each,  with  broad  surfaces  nearly  flat. 
He  is  careful  not  to  crack  or  produce  shakes  in  the  flint 
by  striking  it  too  hard. 

8.  To  cleave  the  flint,  or  break  it  into  scales.  The 
principal  operation  of  tliis  art  is  to  cleave  the  flint  well : 
that  is  to  say,  to  separate  from  it  pieces  of  the  length, 
thickness,  and  figure,  adapted  to  be  afterwards  fashioned 
into  gun-flints ;  and  in  this  part  the  greatest  degree  of 
address,  and  certainty  of  manipulation  are  required.  ITie 
stone  has  no  particular  direction  in  which  it  can  be  most 
easily  broken.  The  course  of  its  fracture  depends  en- 
tirely  upon  the  choice  of  the  workman.  In  this  process 
he  holdii  a  piece  of  flint  in  his  left  hand,  not  supported, 
and  strikes  wiik  the  hammer^  Fig.  S.  on  the  broad  faces 
produced  by  the  first  fracture,  in  such  a  manner  as  to  chip 
oflT  the  white  coating  of  the  stone  in  small  scales,  and  to 
'  lay  bare  the  silex  in  the  manner  represented,  Fig.  S. ; 
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tfter  wbich  he  continues  to  strike  off  other  similar  por^ 
tions  of  the  pure  silex.  These  pieces  are  nearly  an  inch 
and  a  half  wide^  two  inches  and  a  half  long^  and  one 
flxth  of  an  inch  thick  in  the  middle. 

They  are  slightly  convex  Mithin^  and  consequently 
kaTe  a  space  somewhat  concave,  terminating  longitndi- 
nally  in  two  lines,  somewhat  projecting,  and  nearly  strait 
The  prominent  edges  produced  by  the  fracture  of  the  first 
scales^  must  afterwards  constitute  nearly  the  middle  of 
the  subsequent  pieces ;  and  those  pieces  only,  in  which 
they  are  found,  can  be  used  to  form  gun-flints. 

In  this  manner  the  operator  continues  to  cleave,  or 
setle  the  stone  in  different  directions,  until  the  natural 
defects  of  the  mass  render  it  impossible  to  make  the  frac- 
tures required,  or  until  the  piece  is  reduced  too  much  to 
teceiire  the  small  blows  which  separate  the  pieces. 

8.  To  fashion  the  flint 

The  gun-flint,  Fig.  7-  m^y  be  distinguished  into  five 
parts,  namely,  1.  the  edge,  or  bevel  part,  which  strikes 
the  hammer  or  steel.  This  is  two  or  three  twelfths  of  an 
inch  in  width.  If  it  were  broader  it  would  be  too  liable 
to  break,  and  if  more  obtuse  it  Mould  not  afford  a  brisk 
fire.  Sdly.  The  side  edges,  which  are  always  somewhat 
irregular.  Sdly.  The  back  edge,  most  remote  from  the 
hammer  where  the  stone  possesses  its  intire  thickness. 
Ithly.  The  under  surface,  which  is  smooth  and  slightly 
convex.  And  5thly.  The  upper  face,  which  is  slightly 
concave,  and  receives  the  action  of  the  upper  claw  of  the 
cock,  in  which  it  is  fixed  for  service. 

In  order  to  fashion  the  stone,  those  scales  or  chips  are 
elected,  w  hich  have  at  least  one  longitudinal  prominent 
angle.  One  of  the  two  edges  is  fixed  on  to  form  the  stri- 
king edge ;  after  wliich  the  two  sides  of  the  stone  which 
are  to  form  the  side  edges,  and  that  which  is  to  form  the 
hmder  edge  are  successively  placed  with  the  convex  sur- 
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face  upon  the  edge  of  the  chissel^  which  is  supported 
with  the  fore-finger  of  the  left  hand^  at  the  same  time 
that  a  small  blow  or  two  is  given  above  the  poipt  of  8i^ 
port  with  the  Roulette^  Fig.  3.  by  which  the  stone  breaks 
exactly  along  the  edge  of  the  chissel^  as  if  it  had  been 
cut.  In  this  manner  the  sides  and  posterior  edge  of  the 
Btones  are  made. 

4.  The  stone  being  thus  reduced  to  its  proper  flgue^ 
the  finishing  operation  consists  in  completing  its  edge  in 
tL  strait  line.  For  this  purpose  the  stone  is  turned^  and 
the  under  flat  part  of  the  edge  is  placed  on  the  cfaissd^ 
in  which  situation  it  is  completed  by  five  or  six  small, 
strokes  with  the  Roulette. 

The  whole  operation  of  fashioning  a  gun-flint  is  per- 
Ibrmed  in  less  than  one  minute. 

A  good  workman  can  prepare  a  thousand  good  chips 
or  scales  in  a  day^  if  his  flints  be  of  good  quality^  and 
he  can  also  fashion  Ave  hundred  gun-flints  in  a  day ;  eon- 
sequently  in  three  days  he  will  cleave  and  flnish  a  thou- 
sand gun-flints  without  further  assistance. 

This  manufacture  leaves  a  great  quantity  of  refhse; 
that  is  to  say^  about  three-fourths  of  the  whole  stone.  For 
there  are  not  more  than  half  the  scales  which  prove  to  be 
well  figured^  and  nearly  half  the  mass  in  the  best  flints 
is  incapable  of  being  chipped  out :  so  that  it  seldom  hap- 
pens that  the  largest  piece  will  afford  more  than  fifty  gun- 
flints.  The  larger  pieces  of  refuse  are  sold  for  the  culi- 
nary purpose  of  striking  a  light. 

The  gun-flints  when  completed  are  sorted  ont^  and  sold 
at  different  prices^  according  to  their  degrees  of  perfec- 
tion, from  4  to  6  decimes  (or  pence)  the  hundred. 
They  are  classed  into  fine  fiints  and  common  flints ;  and 
according  to  their  application  into  flints  for  pistols,  fowl- 
ing pieces,  and  muskets. 

The  fabrication  and  commerce  of  gun-flints  in  France 
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18  in  some  measure  confined  to  three  communes  of  the 
d^artment  of  Loir-et-Cher,  and  one  department  of  the 
Ltdre,  as  was  before  mentioned^  namely^  the  commune 
of  Noyers^  S|400  metres  east  north-east  of  St  Aignan ; 
the  commune  of  Couf^  at  0^600  metres^  and  that  of 
Mennes  at  one  miriameter  east  south-east,  and  in  the  lat- 
ter department,  the  commune  of  Lye  9  kilometers  to  the 
•ooth-west  of  St  Aignan.  The  inhabitants  of  thes6 
eonMnmes  employed  in  this  species  of  industry  are  about 
8OO9  and  they  have  excavated  great  part  of  the  plain  they 
khabit 

A  single  workman  named  Stephen  Buffet,  who  emi- 
grated from  the  commune  of  Meunes  to  the  banks  of  the 
Seine,  where  he  has  carried  on  this  art  for  about  thirty 
years  by  himself,  was  the  person  from  whom  Dolomieu 
obtained  the  present  instructions.  There  are  a  few  other 
^aeea  in  France  where  this  art  is  practised,  but  in  none 
to  the  extent  of  the  places  before  mentioned.  The  author 
has  not  met  with  this  manufactory  in  any  other  countries^ 
exeept  in  the  territory  of  Yicenza,  and  one  of  the  can- 
tons of  Sicily.  He  remarks  that  it  may  be  carried  on 
dsewhere,  though  probably  overlooked  by  travellers,  on 
aecoont  of  its  apparent  insignificance.  I  believe  it  is 
practised  at  Purfleet,  in  the  county  of  Kent,  and  in  va- 
rious other  parts  of  England. 
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No.  6. 

Wooden  Matches  for  Jhiillery  to  be  used  instead  ofBofe 
Matchy  or  Port-Fires :  read  at  the  National  InstitutSf^ 
April  1806.  By  C.  L.  Gadet.^ 

FOR  several  centuries  rope  match  only  was  used 
for  firing  great  guns^  mortars^  howitzers^  and  other  pieces 
of  artillery.  This  match^  as  is  well  known^  is  a  rope  of 
supple  hemp,  of  amidling  size,  boiled  for  two  hours  in  a 
bath  of  saltpetre,  ashes,  quicklime,  and  horse-dmigi 
This  rope,  when  dried,  bums  slowly  to  the  end,  in  the 
manner  of  touchwood,  and  communicates  its  fire  like  red- 
hot  coal.  For  use  it  is  twisted  round  a  staff  called  a  port- 
match,  and  left  to  project  near  five  inches  beyond  its  end, 
this  length  burning  an  hour. 

This  match  has  seyeral  inconveniences.  It  reqaires 
constant  attendance,  since  it  must  be  unrolled  from  the 
staff  every  hour,  or  oftener ;  a  tolerably  heavy  rain  pati 
it  out ;  it  gives  the  artilleryman  no  light  by  night ;  and 
the  end  beyond  the  staff  is  not  always  steady,  so  that 
the  gunner  is  slow  in  firing  his  piece.  On  these  accoonts 
its  use  is  now  confined  to  garrisons,  except  for  eanying 
fire  in  the  field,  where  for  other  purposes  port-fires  an 
employed. 

These  port-fires  are  paper  tubes,  filled  with  a  mixture 
of  sulphur,  saltpetre,  and  a  very  little  neat-powder.  This 
composition,  the  greater  part  of  which  is  saltpetre,  bums 
and  melts  with  great  activity,  giving  a  vivid  and  bright 
fiame,  which  quickly  sets  fire  to  the  priming.  In  this 
respect  they  are  far  preferable  to  match,  since  they  give 
light  to  the  gunner,  their  fire  is  more  vivid,  and  they  are 
more  easily  guided ;  but  these  advantages  are  counter- 

*  Nicholson,  T.  17.  p.  31.  from  AftnaUi  de  ChiTnitf  Sep.  1806,  p.  314. 
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balanced  by  dangers  and  defects.  The  saltpetre  in  these 
port-fires  is  never  entirely  bumt^  but  part  runs  out  of  the 
tube.  When  the  materials  are  not  well  powdered^  they 
are  subject  to  spit^  or  throw  out  pieces  of  burning  salt- 
petre to  the  distance  of  three  or  four  fcet^  which  may  oc- 
casion serious  accidents^  particularly  on  board  ships.  I 
myself  had  my  hair  set  on  fire^  and  a  hole  burnt  through 
both  my  coats^  by  a  spark  of  this  kind.  In  ships  they 
ire  obliged  to  be  kept  in  the  middle  of  a  tub  of  water  on 
this  account. 

These  were  the  only  means  employed  to  flre  pieces  of 
uiillery^  when  one  of  my  correspondents  at  Madrid  ac- 
quainted me^  that  Messrs.  Borda  and  Proust  had  pro- 
posed to  the  Spanish  government^  to  substitute  instead  of 
the  cannon  match^  wooden  rods  impregnated  with  nitrate 
of  copper.  He  added^  that  these  rods  burnt  like  touch- 
wood^ forming  a  pointed  red  coal ;  and  that  the  trials 
with  them  succeeded  perfectly^  though  they  had  not 
been  adopted.  I  informed  his  excellency,  the  minister 
it  war^  of  this  new  method ;  ^nd  he  requested  me  to 
make  the  necessary  experiments  for  ascertaining  its 
utility,  directing  Mr.  Lespagnol,  a  captain  in  the  artil- 
lery, to  assist  me  in  the  inquiry. 

My  first  idea  was,  that  all  kinds  of  wood  could  not  be 
equally  fit  for  the  purpose ;  and  that  the  difference  of 
their  porosity  would  occasion  a  difference  in  their  com- 
bustibility. Before  I  tried  the  metallic  nitrates,  I  took 
common  saltpetre,  and  boiled  several  kinds  of  wood  in  a 
strong  solution  of  it,  which  they  imbibed  in  different  pro- 
portions. This  attempt  did  not  succeed  :  the  only  wood 
that  burnt  quickly  was  the  common  cane,  used  for  dust- 
ing clothes,  or  rotang  ;  but  its  coal  had  no  substance, 
the  least  blow  breaking  it  off*,  and  extinguishing  it.  I 
then  got  a  joiner  to  make  me  some  square  rods,  half  a 
ya\*(l  long,  of  oak,  elm,  ash,  elder,  birch,  poplar,  lime, 
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and  ftr.  I  took  two  parcels  of  these,  and  lK)iled  eae  in  a 
aplution  of  nitrate  of  copper,  the  other  in  a  solution  of 
nitrate  of  lead.  In  each,  the  oak,  elm,  ash,  and  elder, 
were  not  saturated,  and  burnt  in  the  usual  manner :  tlie 
others  afforded  me  very  good  matches.  But  befine  I 
enter  at  large  on  their  properties,  I  shall  observe^  that  I 
conceive  the  nitrate  of  copper  should  be  rejected,  because 
]t  is  too  dear,  it  quickly  corrodes  the  boilers, '  and  its  va- 
pour is  noxious.  Accordingly  I  confined  myself  to  the 
nitrate  of  lead ;  and  I  found  after  several  trials^  that  it 
answered  the  purpose  completely.^ 

The  wood  Uiat  did  best  was  that  of  the  lime,  birch,  or 
poplar.  To  compare  their  properties,  I  weighed  sont 
rods  both  before  and  after  boiling;  I  ascertained  how 
much  their  weight  was  increased,  and  how  long  they 
continued  burning;  and  I  calculated  how  much  qf  eaek 
a  pound  of  nitrate  of  lead  would  saturate.  The  follow- 
ing table  gives  the  proportions. 


Name  of  the 
wood. 


Birch 

Poplar 

Lime 


Weight  of  a 
before  the 

yard  Weight  after. 

Gained  in  W 

ex- 

pcriment. 
Grains. 

Grains. 

Grains. 

888 

1416 

53B 

516 

936 

430 

888 

1728 

840 

Name  of  the 
wood. 


Birch 

Poplar 

Lime 


Length  saturated  by  a 
pound  of  nitrate  of 
lead. 

Yards.  Ft.  Inches. 
17       1 
21       2       8 
10      9       9     ■ 


Time  each  con- 
tinued   burn- 
ing. 
Hours. 
3 
2 
3 


*  If  this  pUn  should  be  adopted  by  6ur  government,  and  oomparative  txpt^ 
nment  should  prove  the  nitrate  of  copper  to  be  preferable  to  that  of  lead,  M 
easy  method  of  manufacturing^  that  salt  might  be  pursued,  viz.  the  decompofi- 
tion  of  sulphate  of  copper,  by  nitrate  of  potash.— Here  the  objectkms  made  by 
the  author  wouM  be  avoided— and  the  expense  attending  much  lessened.  1^ 
a  small  experiment  made  with  this  view,  I  haye  reason  to  beUeve  eyery  objccft 
^ishei  for  mi^  he  attained.   £p. 
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From  this  comparative  trial  it  follows,  that  the  lime 
twe  aflurds  the  best  wood  for  matches  for  artillei-y;  and 
■ith  it  I  made  the  experiments  desired  by  the  minister, 
ii  pteseucc  of  Mr.  Lespagnol. 

There  are  circumstances  in  which  the  service  of  the 
■tiHery  requires  light.  Rods  Impregnated  merely  with 
rilnte  of  lead,  produce  a  coal  sufficient  to  discharge  a 
cunoOr  but  no  liglit  is  altbrded  by  them.  I  conceived, 
that,  if  they  were  impregnated  with  oil  of  turpeutine, 
(kty  nigbt  yield  flame,  without  detriment  to  the  actiun 
•f  tbe  aitrate :  and  my  hopes  were  realised,  for  rods 
thus  prepared  furniiihed  both  light  and  6re  at  pleasure. 
In  lhi«  addition  I  found  two  other  advantages :  one,  that 
of  rendering  the  wooden  match  impervious  to  water;  the 
edirr,  (hat  of  facilitating  the  reduction  of  the  lead,  part 
of  which  I  was  apprehensive  might  he  carried  off  in  va- 
fWTf  and  iujure  thehealtb  of  those  who  respired  it. 

Tbe  theory  of  the  process  I  adopted  is  simple  ;  and  it 
betsy  to  explain,  wby  metallic  nitrates  succeed  better 
Ikao  nitrate  of  potash.  However  dry  the  wood  may  be, 
italways  retains  a  little  of  its  water  of  vegetation  or  of 
ronpositioD,  which  is  an  obstacle  to  its  proper  combus- 
6aa.  By  boiling  the  rod^  in  a  solution  of  nitrate  of  lead 
tt  of  copper,  which  on  account  of  its  specific  gravity  re- 
^tans  a  high  temperature  ;  this  tluid  dilates,  softens,  and 
penetrates  the  fibres  of  the  wood,  and  expels  their  water 
of  vegetation,  which  is  replaced  by  that  of  crjstalliza- 
liun.  The  nitrate  then  comes  into  immediate  contact 
■ith  Uie  carbon  of  the  wuod,  wlience  the  rapiility  of  its 
eonlMUtion.  The  nitrate  of  potash  does  not  answer  so 
i«H,  because,  retaining  much  ivalcr  of  cry  tall  ization,  its 
nlntiim  does  not  acriiiire  so  high  a  temperature :  and, 
tUf^NMiDg  it  able  to  peneti-ate  tbe  wood  as  intimately,  it 
nnieii  into  it  too  much  water,  for  its  combustion  to  be 
progressive  and  continual.  A  proof  of  this  rea*ioning 
Vol.  I.  G 
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may  be  found  in  the  composition  of  the  two  salts :  ni- 
Irate  of  lead  contains  J76  of  its  base^  that  of  potaah  bi|t 

The  rapid  combustion  of  the  wooden  match  is  owing 
also  to  the  facility  with  which  the  salts  of  lead  are  re- 
duced^  when  in  contact  with  burning  charcoaL  If  a 
liempen  rope  be  boiled  in  a  solution  of  acetate  of  lead| 
and  afterward  dried^  it  may  be  used  as  a  match.  It  buns 
slowly  like  touchwood^  and  has  a  very  bright  coal.  The 
nxide  of  lead^  as  the  metal  is  reduced^  gives  out  its  oxi- 
gen  to  the  carbon^  and  accelerates  the  combustion.^ 

On  comparing  the  specific  gravity  of  wood  with  its  sa- 
turation by  salts^  we  find^  that  the  lighter  the  wood^  the 
more  saline  matter  it  absorbs  into  its  pores^  or  the  inters- 
tices of  its  fibres.  Hence  it  appears  to  me  we  may  in- 
'  fer^  that  it  contains  less  carbon  than  a  heavier  wood  in  a 
given  bulk ;  and  that  its  combustion  will  evolve  less  ca- 
loric^  since  the  caloric  emitted  is  in  the  ratio  of  the  quan- 
tity of  oxigen  combined  with  the  combustible.  It  seems 
to  me^  that  we  might  class  different  kinds  of  wood^  as  to 
their  combustibility^  by  their  absorption  of  salts ;  and 
thus  find  which  would  be  most  advantageous  to  bum  for 
domestic  purposes^  whether  we  would  have  a  rapid  com- 
bustion^ or  a  stronger  and  more  continued  heat  Tliese 
researches  will  form  the  subject  of  a  particular  work^ 
which  I  purpose  on  all  our  forest  trees. 

The  wooden  matches^  compared  with  port-fires^  have 
the  following  advantages. 

The  port-fire  lasts  but  three  or  four  minutes. 

A  match  a  yard  long  will  burn  three  hours. 

The  port-fire  is  liable  to  break  in  the  boxes. 

The  match  is  strongs  and  easily  carried  about. 

The  port-fire  throws  out  dangerous  sparks : 

*  We  have  a  familiar  instance  of  this  m  the  popolar  experimeot  of  bumiiig  a 
led  waltr  in  iht  flame  of  a  candle. 
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The  match  confines  its  fire  to  itself. 

The  port-fire  costs  from  three  pence  to  fonr  pence  |ialf- 
penny : 

The  match  costs  but  three  half-pence  or  two-pence. 

The  \Mst  consideration  is  of  great  importance^  since^ 
from  calcolations  made  in  the  war-office,  what  would  cost 
the  state  in  the  one  case  a  thousand  pounds^  in  the  other 
would  not  come  to  more  than  seventy-five.^ 

As  it  was  necessary  to  ascertain,  whether  these  new 
matches  would  resist  the  rain,  I  had  several  burnt  during 
long  and  heavy  rains,  and  they  were  not  extinguished 
till  they  were  totally  consumed ;  their  combustion  being 
a  little  retarded  only. 

As  the  fabrication  of  these  matches  requires  some  care 
and  precaution,  I  shall  conclude  this  paper  with  a  mi- 
nute description  of  the  process,  agreeably  to  the  request  - 
of  his  excellency  the  minister  at  war,  for  the  instruction 
el  the  artificers  employed  in  our  arsenals. 

Method  of  preparing  the  camhuetihle  wooden  Matches  for 
ArtQlerj. — Shape  of  the  Matches  and  choice  of  Wood. 

The  matches  should  be  parallelopipedons,  half  a  yard 
long,  and  half  an  inch  square.  The  best  wood  for  them 
is  that  of  the  lime  tree,  or  birch ;  but  for  want  of  these, 
poplar  or  fir  may  be  used.  Any  white  and  soft  wood 
might  be  taken,  if  necessary ;  but  those  above-mentioned 
are  to  be  preferred. 

The  shape  might  be  supposed  of  no  consequence  :  yet 
experience  proves,  thai  round  matches  do  not  furnish  so 
good  a  fire  as  the  square.  The  angles  of  the  latter  keep 
the  coal  in  the  centre  burning  vividly,  and  the  match  al- 
ways terminates  in  a  burning  cone  two  inches  long. 

*  According  to  the  estimates  just  before  given,  the  saving  would  be  much 
gremter  than  this  on  the  lowest  calculation.  T. — [And  still  more  so,  if  the  phth 
ftfopoied  in  t  fermcr  note  should  be  ibund  to  answer.    Ed.] 
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Drying  the  Wood. 

Before  the  matches  are  saturated  with  nitrate  of  lead^ 
the  wood  must  be  perfectly  dry.  For  this  ptirpose  the 
wood  should  have  been  cut  and  stored  at  least  a  twelve- 
month ;  and  the  matches^  after  they  are  shaped^  be  ex- 
posed for  half  a  day  to  the  heat  of  a  stove  at  80<»  (by 
what  thermometer  is  not  mentioned;  probably  QO^^  or 
perhaps  100''  Fh.)  For  want  of  a  stove  they  may  be  pot 
into  a  baker's  oven,  when  the  bread  is  drawn. 

Furnaces  and  Boilers. 

The  fabrication  of  the  matches  requires  two  furnaces 
and  two  boilers,  The  shape  of  the  boilers  should  be 
that  of  B  flsh-kettle,  narrow,  and  three  quarters  of  a  yard 
long.  Their  size  should  be  proportional  to  the  quantiiy 
to  be  made  at  a  time.  The  furnaces  should  be  construct- 
ed so  that  the  heat  may  act  uniformly  on  every  part  of  the 
bottom  of  the  boiler.  The  first  boiler  must  be  of  copper, 
well  tinned,  and  provided  with  a  plate  of  the  same  me- 
tal, to  press  down  the  matches,  and  keep  them  immersed 
in  the  boiling  solution.  The  second  boiler  may  be  ei- 
ther of  copper  or  of  east  iron,  placed  on  a  sand  bath,  and 
having  no  direct  communication  with  the  Are.  It  should 
have  a  lid  fitted  to  it  very  closely ;  and  handles  to  lift  it 
up  when  necessary. 

Preparation  of  the  Jfitrate  of  Lead. 

To  make  this  salt,  nitric  acid,  or  aqua  fortis,  must  be 
saturated  with  red  oxide  of  lead,  or  with  litharge :  but  as 
it  is  necessary  that  the  salt  should  be  neutral,  and  have 
no  excess  either  of  acid  or  of  base,  some  precautions  in 
this  operation  are  necessary.  If  the  acid  be  too  much 
concentrated,  the  salt  will  unite  in  a  mass,  crystallize 
confusedly,  and  contain  a  great  deal  of  uncombined  ox- 
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ide.  If  too  little  oxide  be  used^  the  salt  will  be  acidu- 
leuBy  and  soon  destroy  the  boilers.  To  obtain  the  mean 
tern,  600  parts  of  litharge  should  be  pat  into  a  vessel  of 
l^ass  or  earthen  ware^  and  on  this  should  be  poured  416 
pirts  of  nitric  acid  at  40'',  (specific  gravity,  we  believe^ 
1J80)  diluted  with  1S8  parts  of  water;  heat  the  mix- 
tore  till  the  oxide  is  dissolved,  filter,  and  evaporate  to 
diyness.  These  proportions  ought  to  produce  640  parts 
of  lead. 

Bath  of  titrate  of  Lead. 

Tlie  nitrate  of  lead  is  very  soluble  in  water,  and  the 
least  possible  quantity  of  liquid  should  be  employed,  that 
the  bath,  fully  loaded,  may  acquire  a  temperature  far  be- 
yond diat  of  boiling  water,  and  thus  insinuate  itself  ea- 
sQy  into  the  pores  of  the  dilated  wood.  Aecordingly, 
for  every  pound  of  nitrate,  only  a  wine  quart  of  water 
ihoold  be  put  into  the  boiler,  or  thereabout :  but  as  dif- 
ferent kinds  of  wood  do  not  saturate  themselves  equally 
with  the  salt,  their  proportions  must  be  studied.  Expe- 
rinent  has  shewn  that  to  absorb  a  pound  of  nitrate  of 
lead,  requires  near  eleven  yards  of  lime  wood,  17i  of 
Urch,  and  near  8S  of  poplar.  The  lime  therefore,  when 
sitorated  is  the  most  combustible. 

To  render  the  saturation  of  the  wood  complete,  six 
hours  boiling  are  necessary,  and  hot  water  must  be  add- 
ed, when  the  bath  sinks  so  low  as  to  let  the  salt  fall  to 
the  bottom. 

Second  Drying  of  the  Matches. 

When  the  matches  are  taken  out  of  the  boiler,  they 
i&ust  be  carried  to  the  stove,  and  made  thoroughly  dry, 
Wfore  they  are  put  into  the  following  bath. 
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Turpentine  Bath. 

Into  the  second  boiler  is  to  be  put  as  much  oil  of  to^- 
pentine^  as  will  cover  the  matches  to  the  depth  of  about 
an  inch ;  and  this  is  to  be  heated  gently^  till  it  begins  to 
boil.  But  the  moment  it  grows  white  and  rises^  the 
boiler  must  be  covered^  and  quickly  lifted  off  the  sand 
bath^  lest  the  oil  should  take  Are.  This  boiling  should 
be  repeated  two  or  three  times,  which  will  take  about 
half  an  hour :  the  bath  then  is  to  be  left  to  cool ;  th6 
matches  are  to  be  taken  out  and  wiped ;  and  lastly  thqf 
are  to  be  dried  in  the  stove,  when  they  will  be  ready  for 
use. 

This  paper  was  approved  by  the  Institute,  at  its  meet- 
ing on  the  0th  of  May,  on  the  report  of  Messrs.  Camot, 
Deyeux,  Md  Ghiyton  de  Morveau. 

JVo.  6. 

[In  the  accounts  of  the  numerous  fires  which  occur  in  ib6 
United  States,  it  is  very  common  to  ascribe  them  to 
the  nefarious  proceedings  of  some  unknown  incendia- 
ry. Although  this  may  often  be  the  case,  yet  it  is  in- 
cumbent upon  us,  before  stigmatizing  our  countiTmen 
with  such  diabolical  proceedings,  to  ascertain,  if  in 
many  instances,  domestic  carelessness,  &c.  is  not  the 
source.    The  following  papers  will  tend  to  prove^  that 

.  fires  may  spontaneously  originate  from  causes  litfle 
suspected — and  may  possibly  operate  in  promoting 
due  attention  to  prevent  many  fatal  accidents  of  this 
description.*     Ed.] 

*  Since  1  put  this  pcper  inta  the  hands  of  the  printer,  I  have  seen  in  the  hst 
number  of  the  Medical  Repository^  a  paper  of  Dr.  Seybert  upon  this  very  inte* 
resting  subject  of  spontaneous  combustion.  It  is  my  intention  to  bring  together 
in  this  and  the  following  numbers,  all  the  facts  which  have  been  noticed  respect- 
ing  it  Their  importance  demands  that  they  should  be  concentrated  into  i 
point    Cd. 


•  * 
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Jheamnt  of  a  violent  Explosion  which  happened  in  a 
Flour  Warehouse^  at  T^uriuy  December  the  i4ih^ 
iTSff ;  to  which  are  added  some  observations  on  spon- 
taneous  li^mmaiions.    JBy  Count  Morozzo.^ 

THE  Aeademy  haviug  expressed  a  desire  to  have 
It  particular  account  of  the  explosion  which  I  mentioned 
to  them  a  few  days  after  it  happened^  I  have  made  all 
posaible  haste  to  fulfil  their  desires^  by  ascertaining  with 
the  utmost  attention^  all  the  circumstances  of  the  fact^  so 
IS  to  be  able  to  relate  it  with  the  greatest  exactness. 

I  shall  take  the  liberty  to  add  to  it  a  short  account  of 
leveral  spontaneous  inflammations^  which  have  happened 
to  different  substances,  and  which  have  beeo  the  cause 
di  very  great  misfortunes.  Although  the  greater  number 
df  these  phenomena  is  already  well  known  to  philoso- 
phers,  I  trust  the  collecting  them  together  in  this  place 
irill  not  be  displeasing,  as  it  is  impossible  to  render  too 
Hrell  known  facts  which  so  strongly  interest  the  public 
utility. 

Od  the  14th  of  December,  17S9,  about  six  o'clock  in 
the  evening,  there  took  place  in  the  house  of  Mr.  Giaco- 
■elli,  baker  in  this  city,  an  explosion  which  threw  down 
the  windows  and  window-frames  of  his  shop,  which 
looked  into  the  street ;  the  noise  was  as  loud  as  that  of  a 
large  cracker,  and  was  heard  at  a  considerable  distance. 
At  the  moment  of  the  explosion,  a  very  bright  flame, 
which  lasted  only  a  few  seconds,  was  seen  in  the  shop ; 
and  it  was  immediately  observed,  that  the  inflammation 
proceeded  from  the  flour-warehouse,  which  was  situated 
over  the  back  shop,  and  where  a  boy  was  employed  in 
stirring  some  flour  by  the  light  of  a  lamp.     The  boy  had 

•  Bepert.  of  ArU,  vol.  ii.  p.  416.    From  the  Memoirs  of  the  Academy  of 
Sciences  of  Turin. 
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his  face  and  arms  scorched  hy  the  explosion;  his  hair  was 
bumt^  and  it  was  more  than  a  fortnight  before  his  faoiiM 
were  healed.  He  was  not  the  only  victim  of  this  event  ( 
another  boy^  who  happened  to  be  upon  a  scaffold^  in  a 
little  room  on  the  other  side  of  the  warehouse^  sedng  the 
flame^  which  had  made  its  passage  that  way^  and  think- 
ing the  house  was  on  fire^  jumped  down  from  tbe  scaf- 
fold^ and  broke  his  leg. 

In  order  to  ascertain  in  what  manner  this  event  took 
place^  I  examined^  very  narrowly^  the  warehoase  and  its 
appendages ;  and^  from  that  examination^  and  firom  the 
accounts  of  the  witnesses^  I  have  endeavoured  to  colleet 
all  the  circumstances  of  the  events  which  I  shall  now 
describe. 

The  flout-warehouse^  which  is  situated  above  the  back 
shop^  is  six  feet  high^  six  feet  wide^  and  about  eight  feet 
long.  It  is  divided  into  two  parts^  by  a  wall ;  an  arched 
cieling  extends  over  both,  but  the  pavement  of  one  part 
is  raised  about  two  feet  higher  than  that  of  the  other.  In 
the  middle  of  the  wall  is  an  opening  of  communicatira, 
two  feet  and  a  half  wide,  and  three  feet  high;  through  it 
the  flour  is  conveyed  from  the  upper  chamber  into  the 
lower  one. 

The  boy,  who  was  employed,  in  the  lower  chamber,  in 
collecting  flour  to  supply  the  bolter  below,  dug  about  the 
sides  of  the  opening,  in  order  to  make  the  flour  fall  from 
the  upper  chamber  into  that  in  which  he  was ;  and,  as  he 
was  digging,  rather  deeply,  a  sudden  fall  of  a  great  quan- 
tity  took  place,  followed  by  a  thick  cloud,  which  imme- 
diately caught  fire,  from  the  lamp  hanging  to  the  wall, 
and  caused  the  violent  explosion  here  treated  of. 

The  flame  shewed  itself  in  two  directions ;  it  penetra-  - 
ted,  by  a  little  opening,  from  the  upper  chamber  of  the 
warehouse,  into  a  very  small  room  above  it,  where,  the 
door  and  window-frames  being  well  closed  and  very 
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Btnmgy  h  produced  no  explosion :  here  ihe  poor  boy^  al- 
ready mentioned^  broke  his  leg.  The  greatest  inflam- 
Mati<Hi«  on  the  eontrary^  took  place  in  the  smaller  cham- 
ber^  mnd^  taking  the  direction  of  a  small  staircase^  which 
leads  into  the  back  shop^  caused  a  violent  explosion^ 
whieh  threw  down  the  frames  of  the  windows  which 
looked  into  Uie  street.  The  baker  himself^  who  hap- 
pened  then  to  be  in  his  shop^  saw  the  room  all  on  fire 
some  moments  before  he  felt  the  shock  of  the  explosion. 

The  warehouse,  at  the  time  of  the  accident,  contained 
about  three  hundred  sacks  of  flour. 

Suspecting  that  this  flour  might  have  been  laid  up  in 
the  warehouse  in  a  damp  state,  I  thought  it  right  to  en- 
quire into  that  circumstance.  I  found,  upon  examina- 
tion,  that  it  was  perfectly  dry ;  there  was  no  appearance 
of  fermentation  in  it,  nor  was  there  any  sensible  heat 

The  baker  told  me  that  he  had  never  had  flour  so  dry 
as  in  that  year  (1785),  during  which  the  weather  had 
been  remarkably  dry,  there  having  been  no  rain  in  Pied- 
mont for  the  space  of  five  or  six  months :  indeed,  fie  at- 
tributed the  accident  which  had  happened  in  his  ware- 
house to  the  extraordinary  dryness  of  the  com. 

The  phsnomenon,  however  striking  at  the  time  it  hap- 
pened, was  not  entirely  new  to  the  baker,  who  told  me 
thai  he  had,  when  he  was  a  boy,  witnessed  a  similar  in- 
flammation; it  took  place  in  a  flour-warehouse,  where 
they  were  pouring  flour  througli  a  long  wooden  trough, 
into  a  bolter,  while  there  was  a  light  on  one  side;  but,  in 
this  case,  the  inflammation  was  not  followed  by  an  ex- 
plosion. 

He  mentioned  to  me  several  other  instances,  wliicli  1 
thought  it  my  duty  to  enquire  into ;  amongst  thera,  one 
which  had  happened  to  the  widow  Ricciardi^  baker  in 
this  city,  where  (there  being,  on  the  other  side  of  the 
wall  of  the  flour-warehouse,  a  lock-smith's  forge)  the 

Vol.  I.  u 
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floor  was  heated  to  such  a  degree^  that  a  boy  who  wait 
into  the  warehouse  could  not  remain  there^  so  mneh  were 
his  feet  scorched  by  the  heat ;  this  flour  was  of  a  dark 
brown  colour^  and  whilst  the  people  were  examining  it, 
sparks  began  to  appear^  and  flre  spread  itself  anmnd^ 
without  producing  any  flame^  like  a  true  pyrophans.* 

He  also  informed  me^  that  an  inflammation  like  that 
above-mentioned  had  happened  at  the  house  of  a  baker 
in  this  eity^  called  Joseph  Lambert ;  it  was  occasioned 
by  shaking  some  lai^  sacks,  which  had  been  fllled  wifli 
flour,  near  a  lighted  lamp,  but  the  flame,  thon^  pretty 
brisk,  did  not  do  any  mischief. 

According  to  the  foregoing  accounts,  it  appears  to  me^ 
that  it  is  not  difficult  to  explain  the  phsnomenon  in  ques- 
tion. The  following  is  the  idea  I  have  conceived  of  it : 
as  the  flour  fell  down,  a  great  quantity  of  inflammable  air, 
which  had  been  confined  in  its  interstices,  was  set  f^ ; 
this,  rising  up,  was  inflamed  by  the  contact  of  the  light ; 
and,  mixing  immediately  with  a  sufficient  quantity  of  at- 
mospheric air,  the  explosion  took  place  on  that  side 
where  there  was  the  least  resistance.  As  to  the  burning 
of  the  hair,  and  the  skin,  of  the  boy  who  was  in  the 
warehouse,  the  cause  of  it  must  be  attributed  to  the  flre 
of  the  fine  particles  of  the  flour,  which,  floating  in  the 
atmosphere,  were  kindled  by  the  inflammable  air,  in  the 
same  manner  as  the  powder  from  the  stamina  of  certain 
vegetables,  (particularly  of  the  pine  and  of  some  mosses) 
when  thrown  into  the  air  takes  fire,  if  any  light  is  appli- 
ed  to  it. 

But  it  may  be  objected,  that  as  the  fiour  was  not  at  all 

*  I  was  very  anxious  to  ascertain  by  experiments,  whether  it  were  possibleto 
hrmg  flour  alone  into  the  state  of  pyrophonis,  but  it  was  in  vain ;  for  thongfa  f 
calcined  flour  with  a  strong  heat,  in  a  small  retort,  with  the  same  precautions  as 
are  used  in  making  other  fiyrophori,  I  never  could  succeed  in  making  it  takt 
fire  by  exposure  to  the  air.  By  joining  alum  with  it  I  obtained  a  true  pyrofdio- 
rus,  as  Lemery  had  already  done. 
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dampy  and  had  not  any  sensible  degree  of  heat,  there 
ahoaid  not  be  any  fermentation  in  it,  and  consequently  no 
inflammable  air  should  be  produced :  to  this  I  answer, 

fuTBt.  That  flour  is  never  entirely  free  from  humidity, 
as  ia  evidently  shewn  by  distillation. 

Secondly.  That  although  the  degree  of  heat  was  not 
80  great  as  to  set  free  inflammable  air  by  fermentation,  a 
saffleient  quantity  was  set  free,  by  what  may  be  called 
a  mechanical  mean,  to  inflame  upon  the  contact  of  light ; 
and  to  disengage,  at  the  same  time,  all  that  which  com- 
monicated  with  the  atmospheric  air. 

Thirdly.  We  must  recollect  that  flour  also  furnishes 
alkaline  inflammable  air,  which  is  produced  from  the 
glutinous  vegeto-animal  part  of  the  com ;  and  we  know 
that  this  kind  of  inflammable  air  is  of  a  very  active  na- 
tnre* 

After  having  described  this  singular  event,  I  shall  beg 
leave  to  collect  together,  in  this  place,  all  the  known 
facts  respecting  spontaneous  inflammations  produced  by 
different  substances.  A  circumstantial  account  of  these 
phaenomena  cannot  but  be  very  interesting  to  those  con- 
cerned in  government^  not  only  as  it  may  tend  to  pre- 
vent the  unhappy  aaeidents  which  result  from  them,  but 
also  as  it  may  sometimes  hinder  the  suspicion  and  perse- 
cution of  innocent  persons,  on  account  of  events  which 
are  produced  merely  by  natural  causes. 

I  shall  not  mention  the  inflammations  caused  by  light- 
ning, by  subterraneous  fires,  and  by  other  meteors ;  they 
are  not  of  the  nature  of  those  of  which  I  mean  to  speak, 
but  I  shall  not  pass  over  in  silence  the  spontaneous  com- 
bustions of  human  bodies.  Though  events  of  this  kind 
are  very  rare,  yet  we  have  some  examples  of  them  re- 
corded in  the  Philosophical  Transactions,  and  in  the 
memoirs  of  the  academics  of  Paris  and  of  Copenhagen. 
It  is  there  related,  that  an  Italian  lady  (the  countess 
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CcMrnelia  Bandi)  was  entirely  reduced  to  asbes^  except 
her  legs ;  that  an  English  woman  called  Ghrace  Pitt,  was 
almost  entirely  consumed  by  a  spontaneous  inflainiiiation 
of  her  viscera ;  a^d,  lastly^  that  a  priest  of  Bergamo  was 
consumed  in  the  same  manner.  These  spontaneoiu  in* 
flammations  have  been  attributed  to  the  abuse  of  spfaitu- 
ous  liquors ;  but,  though  the  victims  of  intemperance  an 
indeed  very  numerous,  these  certainly  do  not  belong  to 
that  number. 

The  spontaneous  inflammation  of  essential  oils,  and 
that  of  some  fat  oils,  when  mixed  with  nitrous  acid,  are 
well  known  to  philosophers ;  so  also  is  that  of  powdered 
charcoal  with  the  same  acid ;  (lately  discovered  by  M. 
Proust ;)  and  those  of  phosphorus,  of  pyrophoros,  and 
of  fulminating  gold.  These  substances  are  generally  to 
be  found  only  in  the  laboratories  of  chemists,  who  are 
perfectly  well  acquainted  with  the  precautions  which  it  is 
necessary  to  take,  to  prevent  the  unhappy  accidents 
which  may  be  occasioned  by  them. 

The  conflagration  of  a  frigate,  belonging  to  the  £m- 
press  of  Russia,  in  the  harbour  of  Cronstadt,  on  board  of 
which  there  had  been  no  fire,  shew^  that  lamp  black,  by 
being  moistened  with  hemp-seed  oilf  is  capable  of  pro- 
ducing flame*;  this  was  proved  by  the  experiments  which 
the  Academy  of  Petersburgh  made  upon  the  subject,  by 
order  of  the  Empress ;  and,  though  the  gentlemen  of  the 
academy  could  not  succeed  in  producing  inflammation  in 
hemp  or  cordage,  by  wetting  them  with  the  foremention- 
ed  oil,  it  is  still  very  probable  that  the  terrible  fire  which 
happened  in  the  great  magazine  of  cordage  at  Peters- 
burgh, was  occasioned  by  the  spontaneous  inflammation 
of  these  substances ;  and  also  that  which  happened  at 
Rochefort  in  the  year  1736.* 

The  burning  of  a  store-house  of  sails,  which  happeo- 

*  AnMreparticularacGountof  leTerU  of  these  facUyWiU  appear  in  our  sub- 
aequent  numben.   Ep. 
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Brest,  in  the  year  1757^  was  caused  by  the  sponta- 
3  inflammation  of  some  oiled  cloths,  which,  after 
ig  been  painted  on  one  side,  and  dried  in  the  snn, 

stowed  away  while  yet  warm,  as  was  shewn  by 
^ucnt  experiments.^ 

sgetables  boiled  in  oil  or  fat,  and  left  to  themselves, 
having  been  pressed,  inflame  in  the  open  air.  This 
amation  always  take«  place  when  the  vegetables  re- 
i  certain  degree  of  humidity ;  if  they  are  first  tho« 
ily  dried,  they  are  reduced  to  ashes,  without  the  ap- 
ince  of  flame.  We  owe  the  observation  of  thes6 
to  M  M.  Saladin  and  Carette.f 
le  heaps  of  linen  rags  which  are  thrown  together  in 
r  manufactories,  the  preparation  of  which  is  hastened 
eans  of  fermentation,  often  take  fire  if  not  carefully 
ded  to. 

le  spontaneous  inflammation  of  hay  has  been  known 
nany  centuries;  by  its  means,  houses,  bams,  &c. 
been  often  reduced  to  ashes.  When  the  hay  is  laid 
amp,  the  inflammation  often  happens ;  for,  the  fer- 
&tion  is  then  very  great.  This  accident  very  seldom 
-s  to  the  first  hay,  (according  to  the  obser^-ation  of 
e  Bomare,)  but  i<f  much  more  common  to  the  second; 
f,  through  iLattcntion,  a  piece  of  iron  should  be  left 

stack  of  hav  in  fermentation,  the  infiammation  of 
(tack  is  almost  a  certain  consequence.  On  this  snb- 
an  excellent  memoir  of  M.  Sennebier]:  may  be  con- 
d.  Corn,  heaped  up,  has  also  sometimes  produced 
amation  of  this  nature ;  Yanieri,  in  his  Pneiium 
icum,  says, 

iee  vera  fgraminaj  nondmn  satis  insolata  recondens 
^prudenSf  subitis  pariunt  inceiidia  flammis. 

*  See  Memoires  de  I'Academie  de  Paris.    1760. 
t  Journal  de  Physique     1784. 
^  Journal  de  Physique,  1781. 
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Dung  also^  under  certain  circumstances,  inflames  spon- 
taneously. 

We  have  likewise  examples  of  spontaneous  inflamnuu 
tions  in  the  productions  of  the  animal  kingdom.  Pieces 
of  woollen  cloth,  which  had  not  been  scoured,  took  fire 
in  a  warehouse.  The  same  thing  happened  to  some 
heaps  of  woollen  yam ;  and  some  pieces  of  cloth  took 
fire  in  the  road  as  they  were  going  to  the  fuller.  These 
inflammations  always  take  place  when  the  matters  heap- 
ed up  preserve  a  certain  degree  of  humidi^,  which  is 
necessary  to  excite  a  fermentation;  the  heat  resulting 
from  which,  by  drying  the  oil,  leads  them  insensibly  to  a 
state  of  ignition ;  and  the  quali^  of  the  oil,  being  more 
or  less  desiccative,  very  much  contributes  thereto. 

The  mineral  kingdom  also  often  affords  instances  of 
spontaneous  inflammation.  Pyrites  heaped  up,  if  wetted 
and  exposed  to  the  air,  take  fire.  Pit-coal  also,  laid  in 
heaps,  under  certain  circumstances,  infiames  spontane- 
ously. M.  Uuhamel  has  described  two  inflammations  itf 
this  nature,  which  happened  in  the  magazines  of  Brest^  in 
the  years  1741  and  1757-* 

Boats  loaded  with  quick  lime  have  taken  flre  as  they 
sailed  along ;  and  lime,  by  being  Xvetted,  has  often  set 
fire  to  substances  which  happened  to  be  near  it. 

Cuttings  of  iron,  which  had  been  left  in  water,  and 
were  afterwards  exposed  to  the  open  air,  gave  sparks, 
and  set  fire  to  the  neighbouring  bodies.  For  this  obser- 
vation we  are  obliged  to  M.  de  Gharpentier. 

The  explosion  of  a  powder  mill,  which  happened  in 
the  year  1784,  in  the  royal  manufactory  of  Turin,  the 
cause  of  which  could  not  be  discovered,  may  perhaps 
have  been  occasioned  by  the  spontaneous  inflammation  of 
•the  ingredients  of  which  gunpowder  is  made,  as  Count  de 

*  M^moires  de  I'Acadciuie. 
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Saluces  suspected.  I  do  not  however  deny  tlie  possibil- 
ity of  its  having  been  caused  by  the  meteor  which  was 
supposed  to  have  been  the  occasion  of  it ;  for^  there  is  a 
kind  of  hepatic  air  continually  arising  from  those  ingre- 
dients, when  wetted  with  water,  and  the  least  flame  is 
sufficient  to  kindle  this  aeriform  vapour. 

It  is  very  evident,  from  the  facts  which  I  have  related, 
that  spontaneous  inflammations  being  very  frequent,  and 
their  causes  very  various,  too  much  attention  and  vigi. 
lance  cannot  be  used  to  prevent  their  dreadful  effects. 
And  consequently  it  is  impossible  to  be  too  careful  in 
watching  over  public  magazines  and  storehouses,  parti- 
ticularly  those  belonging  to  the  ordnance,  or  those  in 
which  are  kept  hemp,  cordage,  lamp-black,  pitch,  tar, 
oiled  cloths,  &c.  which  substances  ought  never  to  be  left 
heaped  up,  particularly  if  they  have  any  moisture  in 
them.  In  order  to  prevent  any  accident  from  them,  it 
would  be  proper  to  examine  them  often,  to  take  notice  if 
any  heat  is  to  be  observed  in  them,  and,  in  that  case,  to 
apply  a  remedy  immediately.  These  examinations 
should  be  made  by  day,  it  not  being  advisable  to  can^y 
a  light  into  the  magazines,  for,  when  the  fermentation  is 
sufficiently  advanced,  the  vapours  which  are  disengaged 
by  it,  are  in  an  inflammable  state,  and  the  approach  of  a 
light  might,  by  their  means,  set  fire  to  the  substances 
whence  they  proceed. 

Substances  in  fermentation  are  very  often  unable  to 
inflame  of  themselves,  but  the  simple  contact  of  flame  is 
f^uflicicnt  to  kindle  them  rapidly,  as  many  examples  de- 
monstrate ;  so  that  we  miu;lit  make  a  separate  class  of 
those  substances  in  which  inflammation  cannot  take  place 
.1    of  itself,  but  which  are  set  on  fire  by  the  approach  of 
/'    flame;  of  this  we  have  an  example  in  the  accident  which 
happened  in  the  flour- warehouse. 
Ignorance  of  the  fore-mentioned  circumstances,  and  a 
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eulpable  negligence  of  those  precautions  which  ought  to 
be  taken,  have  often  caused  more  misfortunes  and  loss 
than  the  most  contriving  malice ;  it  is  therefore  of  great 
importance  that  these  facts  should  be  universally  known^ 
IJiat  public  utility  may  reap  from  them  every  possible  ad- 
vantage. 

ITo  be  continuei.2    htv^llr  (i^ 


Description  qfa  moveable  Table^  for  ths^Jhe  rf  M 
vera;  invented  hfthe  Abb6  Joseph  Longhi/^JIK 


With  an  EngimrniK.  .     ^ 

-  A 


THE  art  of  engraving  upon  copper^  m  bich  wms  at  |nt 
invented  to  multiply  and  preserve  copies  of  the  best^^- 
tures  of  the  most  able  painters,  and  portraits  of  the  most 
famous  men,  and  which  has  ever  since  its  invention  been 
much  esteemed,  is  at  present  in  sucli  repute  in  every  civi- 
lized nation,  tliat  its  productions  are  become  of  great 
consequence,  even  when  considered  as  an  article  of  com- 
merce ;  and,  when  this  art  is  followed  by  young  men  who 
have  both  an  iuclination  and  a  genius  for  it,  what  advaa- 
tage  may  it  not  produce  to  their  country,  and  to  socieigf 
in  general  ?  But  it  often  happens,  as  history  testiHaii 
that  those  artists  who  apply  the  most  assiduously  to  it 
fall  early  victims  to  their  assiduity,  so  that  their  firsts- 
Bays  become  their  last  works.  I  myself  remember^  wi0i 
great  eoncem,  several  who  have  been  taken  from 
world  by  a  deatli  more  or  less  premature.  Consu 
what  could  be  the  cause  of  this  ev3,  as  it  was 
means  difficult  to  discover^  I  found  it  to  proceed  froj 

*  Repert.  of  Arts,  vol.  v.  p.  354.    From  the  Tmiaietwm  of -the  Patriotic  So- 
cicty  of  Milan.    A  gold  medal  was  given  to  the  Abbe  Longhi  for  tlus  invention. 
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irtful  attitade  in  whicfa  tlic  engraver  is  placed 
*W1p  he  is  at  work ;  for,  in  engraving  a  plate,  even  of  a 
atddUng  size,  if  tbe  plate  be  placed  horizontally  upon  a 
as  in  u»ual,  it  is  impossible  to  perform  the  work 
a  very  injurious  curvature  of  tbe  body;  whicb^ 
ig  repeated  as  often  as  is  iict-essary  in  the  course 
(f  the  operation,  lays  the  foundation  of  those  complaints 
vhieb  w  often  pmvc  fatal  to  arlist)^.  It  is  however  cer- 
llia  Ifaal,  besides  this  cause,  many  others  may  have  con* 
lAitBd  to  those  disorders  which  have  deprived  us  of  ma- 
if  txeetlenl  engravers,  but  the  most  evident  cause  is  in 
Iheut  Itself.  Wherefore,  instead  of  being  surprised  at 
thek  QDhappy  fate,  I  cannot  help  considering  those  who 
Imtb  lived  to  an  ailvanced  age  as  wonderful  instances  ;  a 
ytrj  fltnmg  constitution,  (which,  however,  is  seldom  tbe 
lotof  tboM  who  have  great  talents]  taking  exercise,  less 
uMnity  in  their  labour,  and  a  power  of  performing  theif 
*nk  wilhout  carrying  their  eyes  very  near  it,  may  have 
nmpted  tbem  from  the  common  fate  of  their  fellow- 
Wtitv. 

hstead  of  trusting  to  these  infrequent  examples,  I 
Aoaght  I  should  do  a  more  useful  thing  by  contriving 
nrb  a  table,  for  tbe  use  of  engravers,  as  is  here  describ- 
ti  My  intention  was  that  those  artists  should  be  able  to 
work}  either  standing  or  sitting,  without  bending  the  bo- 
icS;  for  that  reason  I  began  by  placing  the  copperplate 
Qpcn  a  desk.  It  was  then  necessary  to  be  able  to  turn  if 
ibout  as  occasion  required  :  for  this  purpose,  a  pivot  or 
uig  fa  the  centre,  ui>on  which  it  might  revolve,  would 
Vflcc ;  but  I  soon  found  that,  upon  one  centre,  it  would 
W  be  possible  to  execute  pro[»rIy  the  various  lines,  in 
■0  naay  differei^  directions  as  would  be  required.  It 
koune  therefore  also  necessary  that  the  board,  upoa 
whieb  the  plate  was  to  be  fixed,  should  have  a  fp^at 

Vol.  I.  I 
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namber  of  holes  underneath^  by  which  it  might  be  pai 
upon  the  axis  or  pivot  in  any  part,  as  occasion  might  re- 
quire ;  and  as  these  holes,  if  made  of  a  circular  form, 
would  perhaps  not  be  all  exactly  of  the  same  size,  (either 
from  the  difficulty  of  making  them  so  originally,  or  from 
some  of  them  being  oftener  made  use  of  than  others) 
which  consequently  would  take  from  the  machine  that 
steadiness  which  the  artist  always  finds  essential  to  Us 
work,  I  thought  it  would  be  better  to  make  them  square, 
and,  of  course,  to  make  that  part  of  the  axis  which  fits 
into  them  square  also.  Below  this  square  part^  the  axis 
is  round,  and  turns  in  a  socket,  so  that  there  is  no  danger 
of  its  becoming  either  too  loose  or  too  tight.  In  this 
manner  I  had  a  table  made,  and  I  find  it  to  answer  the 
purpose  for  which  it  was  intended  in  the  most  complete 
manner.  Indeed,  I  find  it  much  more  commodious  for 
engraving  than  any  other  method ;  for,  when  it  is  neces- 
sary to  engrave  in  the  comer  of  a  plate,  if  we  turn  the 
plate  upon  a  cushion,  and  support  it  with  the  left  hand, 
(as  is  the  usual  way,)  that  hand  finds  it  difficult,  from  the 
weight  of  the  plate,  to  keep  it  quite  motionless ;  and  the 
smallest  motion  in  the  plate  renders  it  impossible  to  per- 
form the  work  properly,  consequently  that  part  of  the 
plate  is  worse  executed  than  the  rest :  l)ut,  upon  my  table, 
where  the  plate  is  fixed  upon  a  pivot  or  axis,  and  sup- 
ported by  a  projecting  part  under  it,  the  left  hand  has 
much  less  to  do,  and  the  plate  always  turns  round  paral- 
lel to  what  it  rests  upon. 

Thus  I  have  given  an  account  of  the  motives  which 
induced  me  to  contrive  this  table,  and  of  the  manner  in 
wliich  I  have  executed  it.  It  has  been  approved  by  Sig- 
nor  de  Vangelisty,  professor  of  engraving  at  Milan, 
(who,  upon  seeing  it,  immediately  made  trial  of  it)  and 
by  the  Imperial  Academy  of  Vienna ;  I  therefore  take 
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He  liberty  to  present  the  foregoing  account  of  it  to  the 
Miotic  Society^  with  a  figure  of  it,  trusting  it  will  be 
Amd  not  less  useful  to  artists  than  to  the  art  itself.^ 

Plate  S.  fig.  1.  represents  the  whole  machine,  as  it  is  used. 

A.  Ci^per-plate  on  which  the  engraving  is  to  be  made. 

am^aaaaa.  Screws  by  which  the  plate  is  aflixed 
lo  the  movable  board  B. 

B.  The  upper  or  movable  part  of  the  table.  It  con- 
sists of  a  thin  plank,  to  the  bottom  of  which  is  united  the 
iron  plate  represented  in  Fig.  8. 

C.  The  under-board,  which  is  made  to  rise  and  fall  at 
pleasure,  in  the  manner  of  a  desk,  by  means  of  a  pair  of 
lunges ;  in  the  middle  of  it  is  a  pretty  thick  axis. 

D.  The  foot  by  which  the  desk  is  supported  at  any  re- 
quired  height. 

B.  The  frame  of  the  table. 
Kg.  8.  The  under-board  or  desk. 
F.  A  circle  of  iron,  through  the  middle  of  which  pro- 
trudes  that  part  of  the  axis  marked  H.     (In  Fig.  4.) 

*  [I  am  bappT  to  have  it  in  my  power  to  coniirm  the  value  of  the 
iboTe  paper,  by  the  following  testimonial  of  some  of  our  best  en- 

nsfers.    En.] 

Fhiladelfihiay  Afiril27^  1812. 

Sia, 
We  hare  lately  seen  the  plan  of  a  Table  invented  by  the  Abb6 
Joseph  Longhi,  of  Monza,  for  the  use  of  Engravers,  and  upon  exa- 
mination of  the  same,  we  are  of  opinion  that  the  invention  is  not 
only  very  ingenious,  but  also  extremely  well  calculated  for  the  pur- 
pose intended.    We  are,  sir,  yours,  Sec. 

GEO.  MURRAY. 
CORNS.  TIEBOUT. 
FRANCIS  KEARNEY. 
WILLIAM  KNEASS. 
D.  EDWIN. 
Dr.  Coxe. 
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G.  A  larger  cirele  of  iron,  of  the  same  height  as  the 
circle  F ;  it  serves  for  the  movable  board  B  to  rest  upoPi 
as  it  is  tiimed  round. 

Fig.  3.  The  movable  board  B^  with  the  iron  plate  fix- 
ed to  it.  The  square  holes  in  this  plate  must  exaedy  ft 
Uiat  part  of  the  axis  which  protrudes ;  and  the  plate  it- 
self must  project  so  much  from  the  boards  as  to  take  it 
the  said  part  of  the  axis  conveniently. 

Fig.  4.  The  axis^  upon  a  larger  scale  than  the  other 
figures,  and  out  of  its  socket. 

H.  The  square  protruding  part,  which  fits  into  the 
holes  of  the  iron  plate. 

I.  A  round  part,  of  the  same  size  and  height  as  the 
hole  in  the  circle  F,  (in  Fig.  S,)  in  which  it  turns. 

K.  A  lai^r  round  part,  which  turns  under  the  cirele 
F^  and  is  by  it  kept  in  its  place. 


No.  8. 

Views  of  the  Manufactures  in  the  United  States  ; 
derived  from  the  returns  made  to  the  Treasury ^  jrar- 
suant  to  an  •Set  of  Congress^  passed  May  ist,  1810. 
In  a  Letter  from  S.  L.  Mitchill,  to  the  Hon.  Tho- 
mas Newton,  dated  Washington,  January  7>  181S.* 

Dear  Sir, 
The  act  further  to  alter  and  amend  the  act  providing 
for  the  third  census  or  enumeration  of  the  inhabitants  of 
the  United  States,  passed  May  1,  1810,  made  it  the  dii^ 
of  the  several  marshals,  secretaries,  and  their  assistants, 
while  they  were  taking  the  census  of  the  people^  to  take 
■}80,  under  the  direction  of  the  secretary  of  the  treasury^ 
and  according  to  the  instructions  he  should  give^  an  ac- 

*  Fh>m  the  AmericiMi  Med.  and  Philos.  Begtsteri  vol  3.  p.  405. 
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count  of  the  seyenl  manofactoring  establiBhments  and 
■annfaetiires  within  their  several  districts^  territories,  and 
dinsions.  It  was  directed  that  the  whole  of  the  infor- 
Htion  so  collected  should  be  returned  to  the  secretary  of 
Ike  treasury.  It  was  enacted  too  that  for  such  addition- 
tl  services,  suitable  compensation  should  hereafter  be 
Hide  by  law.  The  mcmey  appropriated  for  counting 
the  inhabitants  and  registering  their  manufactures,  was 
one  hundred  and  fifty  thousand  dollars,  vwhich  is  under* 
itood  to  have  been  more  than  enough  to  defray  the  whole 

Agreeably  to  the  request  of  the  committee  of  commerce 
ttd  manofactnres,  I  have  paid  some  attention  to  the  re- 
tons  made  by  the  marshalls  on  the  state  of  manufactures 
m  oor  country.  They  abound  with  information ;  though 
MUM  of  them  are  executed  with  greatly  more  care  and 
exactness  than  others.  Massachusetts  appears  to  have 
been  done  with  remarkable  correctness  and  method,  by 
eonnties  and  towns.  The  partial  accounts  are  followed 
by  a  general  recapitulation ;  and  the  whole  is  an  example 
off  order  and  perspicuity  exceedingly  creditable  to  Mr. 
Prince.  South  Carolina,  on  the  contrary,  is  an  example 
of  carelessness  beyond  any  of  the  returns.  It  is  deficient 
ia  many  important  respects;  and  seems  to  have  been 
lent  away  in  such  a  hurry,  that  the  columns  of  figures 
ire  not  added  together  into  an  a^regate  sum  at  the 
foot. 

The  information  collected  in  the  other  states,  evinces 
mtermediate  degrees  of  observation  and  accuracy.  Yet 
it  ought  to  be  mentioned  of  New- Jersey,  a  state  famous 
for  industry  and  manufactures,  that  the  county  abstracts 
only  are  forwarded>  without  any  summary  whatever  of 
the  whole.  To  render  the  statement  instructive,  the  rea- 
der must  bestow  the  labour  of  forming  the  general  con- 
clusion ;  and  in  attempting  this,  he  will  discover  &e- 
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quent  instances  of  incompleteness  or  inaccuracy.  With 
this  may  be  contrasted  the  return  from  Pennsylvanii, 
which  evinces  an  extent  of  research^  on  the  part  of  Mr. 
Smith,  honourable  to  him  as  an  officer,  and  exhibits  the 
manual  arts  and  trades  of  the  commonwealth  to  which  he 
belongs,  in  a  highly  advantageous  light.  Their  nomben 
and  kinds  are  displayed  with  extraordinary  detail,  both 
as  to  the  branches  carried  on  and  capital  employed. 

I  neverthelessiundertook  the  task  of  making  a  general 
abstract,  and  of  deducing  a  sort  of  comprehensive  table. 
I  began  with  the  return  of  Mr.  Curtenius,  from  New- 
York,  and  entered  the  total  sums  of  his  several  articles 
in  one  line  upon  a  sheet  of  paper.  There  I  recorded  the 
867  tanneries,  491  distilleries,  4£  breweries^  33,068 
looms,  467  /uUing-mills,  413  carding  machines,  S6  cotton 
manufactories,  S8  paper-mills,  1S4  batteries,  6  glass- 
houses, S  powder-mills,  IS  rope-walks,  10  refineries  of 
sugar,  S8  oil-mills,  11  blast-furnaces,  10  air-furnaces,  44 
cut-nail  manufactories,  and  48  forges,  with  some  other ' 
things,  particularly  the  cloths  manufactured  in  that  ex- 
tensive commonwealth.  On  attempting,  however,  to  ar^ 
range  the  other  returns  under  the  same  heads,  I  found 
great  difficulties  in  the  way.  For,  though  Connecticut, 
North  Carolina,  Kentucky,  and  indeed  most  of  the  states 
and  tenitories,  corresponded  very  well  to  a  certain  num- 
ber of  titles,  yet  many  of  the  latter  were  so  diffiorm  and 
various,  that  it  was  impossible  to  class  them  under  cor- 
responding heads. 

There  were  further  difficulties.  Maine  was  observed 
by  a  different  officer  from  him  who  took  the  census  of 
Massachusetts.  The  return  from  that  district  is  so  un- 
like the  one  made  by  the  other  marshal,  that  it  is  ex- 
tremely difficult,  if  not  impossible,  to  make  them  corre- 
spond and  harmonize.  I  despaired,  therefore,  of  effecting 
a  reconcilement  in  the  returns  from  the  two  parts  of  Mas* 
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sidiiuetts.  Again ;  Tennessee  is  in  very  much  the  same 
aioation.  The  marshal  of  the  western  district  of  that 
itite  has  made  a  valuable  return ;  his  colleague  of  the 
etiteni  district  has  not  equalled  him  in  particularizing 
aid  distributing  his  subject^  and  besides^  has  pursued  so 
tiflnent  a  plan  that  it  is  Jiot  practicable  to  adapt  them. 

I  might  easily  make  other  observations.  The  return 
from  Rhode-Island  might  be  quoted  for  its  minuteness 
tad  accuracy.  But^  notwithstanding  the  appearance  of 
observation  and  fidelity  which  pervades  it^  there  is  al- 
JMst  or  quite  an  impossibility  of  adjusting  its  materials 
with  those  contained  in  the  other  returns.  The  like  re- 
auk  applies  to  Ohio^  though  its  return  contains  indica- 
tioin  of  perspicacity  and  intelligence ;  and  to  Michigan^ 
whose  secretary,  Atwater,  has  furnished  a  paper  which, 
tlisii^  small,  is  a  model  of  perspicuity  and  neatness. . 

After  several  attempts  to  arrange  and  methodize  the 
■aierials,  so  as  to  bring  them  into  one  compendious  view, 
I  became  convinced  that  my  labours  were  fruitless,  and 
abandoned  the  undertaking.  It  is  certainly  a  subject  of 
regret  that  a  grand  total  cannot  be  formed  of  all  the  ma- 
oofactnring  establishments  in  the  nation.  Yet  we  may 
rejoice  that  so  much  has  been  done.  When  the  next  cen- 
«us  shall  be  taken,  we  may  be  more  successful.  An  ex- 
act schedule  of  all  the  subjects  of  inquiry  ought  to  be 
formed.*  These,  if  transmitted,  to  the  proper  officers, 
would  direct  their  attention  to  certain  and  definite  objects. 
The  returns  would  thereby  be  rendered  uniform,  and  ca- 
pable of  being  added  up  into  one  great  account,  exhibit- 
ing in  a  concordant  and  uniform  manner  all  the  subjects 
inquired  into  throughout  the  states  and  territories. 

Some  most  valuable  information  is  derived  from  these 
reloms,  incomplete  and  heterogeneous  as  they  are.     Un< 

*  Kotniereiy  lbniied»  At  that  period,  but  attended  to  km^  before,  and  even 
p*ento  the  public,  that  by  da^  deliberation,  the  most  exact  and  accurate  for- 
^uU  mav  be  choacii.    TA. 
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der  the  head  of  sheep^  for  example,  we  learn  thai  Yermoiit 
contains  a  stock  of  400,000;  Massachusetts  8999I8S; 
Connecticut  400,000;  and  Pennsylvania  1,460,918.— 
Among  these  are  included  the  individuals  of  the  merino 
breed,  and  of  the  mixed  race  derived  from  their  comBni- 
nication  with  the  ordinary  kind.  From  these  premises 
we  deduce  favourable  conclusions  as  to  the  food  derived 
from  their  carcasses,  the  leather  from  their  skins,  and 
above  all  the  clothing  from  their  fleeces. 

The  number  of  looms,  and  of  carding  and  spinning 
machines,  almost  exceeds  belief,  as  does  also  the  amoant 
of  cloth  prepared  by  the  inhabitants.  The  woollen  ma^ 
nufacture  has  prodigiously  increased,  as  well  in  the  qua- 
liiy  and  variety,  as  in  the  quantity  of  the  goods.  Such 
advances  are  already  made  toward  supplying  domestie 
fabrics  enough  to  clothe  the  people,  that  but  few  yean 
more  will  be  necessary,  under  the  existing  commercial  re- 
strictions, to  effect  that  important  object. 

The  progress  made  in  the  preparation  of  cotton-twist, 
and  of  the  articles  into  which  it  may  be  manufactured  by 
the  weaver,  has  been  still  more  rapid  and  surprising. 
From  a  perusal  of  these  papers,  the  most  comfortable  as- 
surance is  derived  of  the  amount  and  fitness  of  these  pro- 
ducts of  the  loom,  to  afford  a  covering  to  man,  and  fur- 
niture for  his  habitation. 

The  fabrics  of  flax  are  also  so  far  extended,  and  so 
much  on  the  increase,  as  to  excite  the  most  cheering 
prospects  of  an  augmented  supply  to  our  citizens,  from 
their  own  proper  labour  and  skill.  The  superior  excel- 
lence of  homespun  linen  is  the  strongest  of  all  recom- 
mendations. 

These  papers  contain  a  more  distinct  and  intcrestuig 
exhibition  than  we  ever  had  before  of  the  saltpetre  ma- 
nufactured in  the  states.  Thus  Virginia  prepares  59,17*^ 
pounds;    Kentucky  801,987;  Massachusetts  283,000? 
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East  Tennessee  179if31 ;  and  West  Tennessee^  ehiefly  in 
Jackson,  Warren,  White,  and  Smith  counties,  lM,8Qff ; 
making  nearly  half  a  million  pounds  of  home-made  nitre, 
as  good  as  that  usually  brought  from  foreign  ]>arts.  It  is 
alleged,  the  quantity  may  be  increased  to  any  desirable 
amount.  The  connexion  of  this  with  numerous  mann- 
iactories  of  gun-powder,  puts  us  quite  at  our  ease  as  to 
the  nitnUe  of  potash,  and  to  the  means  we  possess  of 
compcNinding  it. 

Tlie  manufacture  of  straw  is  eminently  worthy  of  no- 
tice. In  Massachusetts,  where  the  forming  of  bonnets 
from  that  material  seems  to  have  first  begun,  the  yearly 
amount  of  the  sales  is  not  less  than  S  051,988.  The  ma- 
nnfactore  of  straw  bonnets  has  been  since  undertaken  in 
Cimnecticut,  and  produces  the  yearly  value  of  S  279100; 
and  it  is  worthy  of  remark,  that  the  labours  of  two  wo- 
men in  New- Jersey,  in  the  same  way,  yielded  them  8140, 
amounting  to  the  sum  of  SS79,2S8,  for  the  single  article 
of  straw  bonnets. 

Nor  is  the  preparation  of  sugar  from  the  juice  of  the 
maple-tree  unimportant.  Of  this  domestic  sweet,  Ohio 
prodaces,  in  a  twelve-month,  8,088,806  pounds ;  Ken- 
tucky, S,471, 647;  Vermont,  1,200,000;  and  East  Ten- 
nessee, 162,340 :  making  a  quantity  of  nearly  seven  mil- 
lion pounds  in  these  states  only,  wherein  the  returns  may 
be  conceived  to  be  greatly  within  the  truth. 

Works  in  horn,  ivory,  and  shell,  have  made  a  progress 
that  is  worthy  of  notice.  The  combs,  for  instance,  which 
Connecticut  prepares  annually  for  market,  are  estimated 
at  870,000 ;  Massachusetts  880,624 ;  and  Pennsylvania 
B6,a40 ;  equalling  a  sum  of  S  156,864. 

I  may  mention  too  the  abundance  of  copperas  which 

West  Tennessee  and  Vermont  afford.     The  quantity  per 

umum  from  the  former,  is  slated  at  56,000  lbs. ;  and 

rrom  the  latter,  at  8.000.   The  quality  of  these  sulphates 

Vol.  !.  K 
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of  iron  is  declared  to  be  very  fine^  and  that  drafts 
and  dyers  may  be  supplied  to  any  demand  they  may 

make. 
The  tanning  of  skins  is  displayed^  in  these  surveys,  to 

great  advantage.  Indeed,  among  a  people  who  nniver- 
sally  wear  shoes  of  leather,  and  a  great  part  of  whose 
male  inhabitants  dress  in  boots,  the  consumption  of  that 
material  is  extravagant.  By  admitting  hides  and  peltiy 
free  of  impost,  and  laying  heavy  duties  upon  the  intro- 
duction of  tanned  and  rawed  leather.  Congress  has  ^vea 
ample  protection  to  the  operations  of  preparing  skins  for 
use.  But  our  domestic  supplies  go  far  beyond  the  de- 
mand for  the  feet  and  legs.  Saddlery,  harness^  and  hoA^j 
are  principally  supplied  from  the  same  internal  sooree, 
to  the  great  extent  of  their  several  demands ;  and  the 
like  may  be  observed  of  the  supplies  for  the  wants  of  na- 
vigation and  military  equipments. 

A  prominent  feature  in  the  face  of  this  performance  is 
the  number  of  stills  employed  in  the  preparation  of  ar- 
dent spirits.  The  quantity  of  ardent  spirits  annually  dis- 
tilled appears,  by  the  returns,  to  equal  the  prodigioiis 
amount  of  twenty-three  millions  seven  hundred  and 
twenty  thousand  gallons.  The  extraction  of  brandy  from 
peaches,  of  an  alkoholic  liquid  from  cider,  and  of  whis- 
key from  rye,  and  eveu  maize,  is  carried  to  this  alarm- 
ing excess.  These  products  of  the  distilleries  are  chief- 
ly consumed  among  ourselves,  though  a  portion  of  the 
latter  is  converted  to  giu  before  it  reaches  the  human 
stomach.  While,  therefore,  we  observe  the  increase  of 
these  home-made  fluids,  we  must  reflect  on  their  inebria- 
ting  eflects.  It  raimot  be  disguised,  that  their  intoxica- 
ting quality  rei-ommeiHls  them  to  such  general  employ- 
ment. Nor  ouj;ht  it  to  be  concealed,  that  in  a  countr} 
where  a  gallon  of  this  maddening  stimulus  can  be  bought 
for  half  a  dollar,  a  gill  may  be  obtained  at  retail  for  three 
cents,  and  the  seller,  at  the  same  time,  more  than  double 
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Ju8  money.  The  fondness  for  this  bewitching  beverage^ 
ind  the  repugnance  to  any  excise  upon  it^  raise  in  flie 
mind  a  curious  association  between  the  free  use  of  it  and 
of  political  freedom.  And  it  deserves  the  consideration 
of  all  the  thinking  part  of  society^  how  far  disease^  idle- 
aessy  immorality^  and  other  mischiefs  incidental  to 
fltrmg  potation^  may  not  degrade  freedom  to  rudeness 
and  something  worse. 

A  few  other  important  objects  ^sclosed  by  an  exami . 
nation  of  these  papers,  remain  to  be  mentioned. 

The  number  of  water  and  horse-mills  employed  in 
spinning  cotton,  on  this  exhibition,  amounted  to  830,  in 
the  month  of  August,  1810,  and  w^orking  one  hundred 
thousand  spindles.  These,  on  an  average,  will  spin  an- 
nually between  four  and  five  million  pounds  of  yam ; 
and  that  yam  would  be  sufficient  to  weave  eighteen  mil- 
lions of  yards  of  cotton  cloth,  three  quarters  of  a  yard 
vide.  And  this  is  wholly  independent  of  what  may  be 
spun  in  private  families,  although  it  makes  part  of  w  hat 
is  wove  there. 

The  fulling  mills  returned  amount  to  1 630 ;  and  the 
wool-carding  machines,  going  by  water,  to  1 SS;"?. 

The  number  of  looms  returned  exceeds  330,000 ;  and 
the  total  number  of  yards  of  cloth  made  of  wool,  cotton, 
ud  flax,  as  returned,  exceeds  seventy-five  millions. 

Gun-poM'der  mills  are  enumerated  to  the  number  of 
207*  Some  of  these  are,  indeed,  small ;  but  they  count, 
and,  in  addition  to  the  larger  ones,  they  prepare  yearly 
i,4d0,000  pounds  of  gun-powder. 

Five  hundred  and  thirty  furnaces,  forges,  and  bloome- 
ries,  are  enumerated. 
The  paper  mills  amount  to  190. 
I  cannot  forbear  to  express  the  wish,  that  these  impor- 
tint  papers  may  fall  into  the  hands  of  some  ]>er.«on  who 
nay  have  time  and  ability  to  derive  from  them  more  ex- 
tensive information  than  I  am  able  to  give  you.     But 
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until  fliis  shall  be  done^  the  present  r ommunication  may 
serve  to  afford  some  idea  of  the  manner  in  which  the  mar- 
shals have  executed  their  instructions^  and  of  the  facts 
which  their  returns  contain. 

Allow  me  to  assure  you,  once  more,  of  my  great  es- 
teem and  regard,* 

SAMUEL  L.  MrrCHlLL. 

No.  9. 
[The  subject  of  patents  having  of  late  been  bnragbt 
forward  in  congress,  the  following  remarks  &c.  may 
not  be  irrelevant  at  this  period.  The  great  number  ^ 
patents  annually  granted  by  the  United  States,  renden 
it  proper  for  every  person  to  be  in  some  measure  ac- 
quainted with  the  intention  of  government  in  thus  se- 
curing to  every  man  the  reward  due  to  his  ingenuity. 
There  can  be,  however,  little  doubt,  that  many  of  the 
patents  thus  obtained,  would  not  be  capable  of  sus- 
taining a  just  claim  for  the  exclusive  privileges  ac- 
quired ;  and  as  the  public  is  really  injured  under  such 
circumstances,  any  observations  tending  to  place  the 
business  of  patents  in  a  proper  light,  cannot  but  be 
useful.] — Eo.t 

[[Remarks  of  the  Editors  of  the  Retrospect  of  Philosophical)  Sec 
Discoveries,  in  relation  to  Patents^  vol.  5.  p.  554.] 

^^The  perusal  of  this  specification  induces  us  to  advert 
to  the  opinion  entertained  and  acted  upon  by  many  paten- 
tees, namely,  that  it  is  only  nex^essary  to  describe  the 
principle  of  an  invention,  without  minutely  explaining 

*  It  would  be  very  tcceptable  to  the  Kditor  to  reccife  from  the  dtflbrcnt 
8tiftet»  complete  ttatistical  tables,  founded  on  the  retumi  of  the  late  census. 
Such  communicationi  cannot  fail  of  bcin|f  in  the  highest  degree  intereatingy  as 
well  as  of  great  importance  to  all  classes  of  society. 

f  Ris  proposed  to  introduce  into  the  Emporium  a  list  of  all  the  patents  which 
have  been  granted  in  Great  Britain  linoe  the  year  1796,  in  regular  svccessMii 
and  also  thoie  which  have  issued  in  the  United  States,  by  which  reference  nsj 
readily  be  made  to  the  respective  papers  in  order  to  check  any  improper  pro- 
ceedings which  may  take  place  on  the  paitof  patentees  for  sindlar  ob}esis. 


Of  Patents. 


77 


I^Rnstraction  of  the  machine  fmiuded  upon  it.  Aa  it  is 
(m  pUn  aiid  object  of  Ihia  work  to  afford  information  on 
eveiy  point  cotinecled  with  patents,  for  inventions,  we  deem 
it  masiftti^iit  with  that  view  to  introduce  a  few  remarks, 
tending  to  nhow  the  fallacy  and  danger  of  snch  an  opinion. 
The  law,  perraiUingf  to  the  Crown  the  privilege  of 
panting  patents  of  monopoly  for  new  inventions,  is  in- 
tended for  the  public  benefit :  the  reward  it  offers  is  held 
out  as  an  incitement  to  call  genius  into  exertion  for  the. 
idvantage  of  the  e ommunity.  Every  patentee  ought  to 
bear  in  mind,  tliat  the  monopoly  granted  him  is  the  price 
paid  by  the  public  for  his  discovery,  and  the  patent  U 
■ide  OB  condition  of  the  public  being  put  in  complete 
potMMsion  of  it,  that  is  to  say,  the  specification  required 
by  tlie  tetters  patent  must  be  made  in  such  manner,  that 
I  niiDpcUrnt  workman  may  he  enabled  to  construct  a 
Hchinc  rapahle  of  performing  what  the  title  sets  forth, 
without  any  invention  of  his  own,  and  without  requiring 
KBjF  farther  instruction  than  what  the  ^specification  affonU. 
A»  the  ^-alidily  of  the  patent  depends  on  the  correctness 
of  Ibe  specification,  it  behoves  the  patentee  to  bestow  all 
kit  care  and  ability  on  this  object. 

To  draw  up  a  specification,  wliich  shall  contain  a  hi- 
ahioui  and  minute  description  of  the  machine,  without 
limiting  the  patentee's  privilege  to  any  particular  modifl- 
ntion  of  the  principles  on  which  it  is  founded,  is  a  task 
vfhicb  requires  not  only  talents  and  tecbnieal  knowledge, 
hit  i^at  experience  in  the  nature  of  patent-right ;  and 
tliose  who  have  such  an  undertaking  before  them,  will 
Unwell  1q  avail  themselves  of  any  assistance  they  can 
procure  (o  contribute  to  its  being  ably  done ;  for,  pro- 
vided an  invention  be  original,  the  patentee's  security 
MB  be  affected  by  nothing  but  an  injudicious  or  imper- 
ii ftetqwcifiealion. 

b  evident  thai  these  remarks  will  apply  v/'tih  equal  force 
fcvery  other  nature.]— Ed. 
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List  qf  Patent  a  that  have  been  t<^kcn  out  of  the  office  of  the  SecrettM,i 
of  State^from  July^  1790,  n/iecifying  the  subject  of  the  Patent 
with  their  datesy  and  the  names  of  the  Patentees. 

1790. 
Samuel  Hopkins,  July  31,  making  pot  and  pearl  ashes. 
Joseph  Staccy  Siimpson,  Autr^ist  6,  vianufac luring  candles. 
Oliver  Evans,  December  18,  manufacturing  flour  and  meal. 

1791. 

Francis  Bailey,  January  29,  punches  for  types,  &c.  &c. 

Aaron  Putnam,  January  29,  improvement  in  distilling, 

John  Stone,  March  10,  driving  piles  for  bridges. 

Samuel  Mulliken,  March  11,  machine  for  threshing  grain  and 
com. 

Samuel  Mulliken,  March  1 1,  breaking  and  swingling  hempi  kc 

Samuel  Mulliken,  March  1 1,  machine  for  cutting  and  polishinip 
marble,  &c. 

Samuel  Mulliken,  March  11,  machine  for  raising  a  nap  on 
cloths.  Sec. 

George  Parkinson,  March  17,  machine  for  spinning  flaXy  hemp, 
See. 

Jonatlian  Dickerson,  July  SO,  improvement  in  tide  mills. 

Samuel  Briggs,  sen.  and  jun.,  August  2,  machine  for  maluii| 
nails. 

William  Thomson,  August  2,  machine  for  threshing  wheat,  8cc. 

Robert  R.  Livingston,  August  4,  diminishing  the  fricdon  oJ 
spindles. 

John  Biddis  and  Thomas  Bcdwell,  August  10,  making  the  ex- 
tracts of  barks. 

Ludwig  Conrod  Kuhn,  August  10,  improved  bedstead. 

Peter  Gordon,  August  10,  manufacturing  boots. 

Henry  Voight,  August  10,  propelling  boats  by  cattle, 

Henry  Keyser,  August  10,  manufacturing  gunpowder. 

Jamcri  Macomb,  August  26,  horizontal  water  wheels  for  mills. 

James  Rumsay,  August  26,  Improvement  of  Dr.  Barker's  mill. 

Jamey  Rumsey,  August  26,  improved  mode  of  working  mills. 

James  Rumsey,  August  26,  Improvement  of  Savary's  steaic 
engine. 

James  Rumsey,  August  26,  Bellows. 

James  Rumsey,  August  26,  generating  steam. 

James  Rumsey,  August  26,  Propelling  boats  or  vesseK 
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John  Fitch,  August  26,  Propelling  boats,  Sec  by  steam,  8cc. 

Nathan  Read,  August  26,  Improved  boiler  of  the  steam  engine. 

Nathan  Read,  August  26,  Improvement  in  distilling. 

John  Stevens,  jun.  August  26,  Boiler  for  generating  steam. 

John  Stevens,  jun.  August  26,  Improvement  in  captain  Savary's 
team.engine. 

John  Stevens,  jun.  August  26,  application  of  steam  to  work 
Wllows. 

Englehart  Cruse,  August  26,  Improvement  of  Savary's  steam 
engine. 

Peter  Zacharie,  November  24,  Machine  for  clearing  docks  or 
harbours.  * 

William  Pollard,  December  30,  Machine  for  spinning  cotton. 


f  List  qf  English  Patents  for  Inventions^  (5'r.* 

William  Whitmore,  of  Birmingham;  for  an  improvement  in 
macUnea  for  weighmg  waggons,  &c.    Dated  January  4,  1796. 

Gabriel  Wright,  of  Leadenhall-  street ;  for  improvements  in  azi- 
noth  compasses.    Dated  January  19,  1796. 

Jasper  Augustus  Kelly,  of  the  Strand ;  for  improvements  in  the 
WKtruction  of  harnesses,  &c.     Dated  January  19,  1796. 

Edward  Thomas  Jones,  of  Bristol ;  for  a  new  method  of  keeping 
Kcounts.     Dated  January  26,  1796. 

James  Stuard,  of  St.  Anne's,  Limehouse ;  for  an  anchor  for  ships, 
kc.    Dated  February  4,  1 796. 

Joseph  Creswcll,  of  St.  George's,  Hanover  square ;  for  an  im- 
proved pump.     Dated  February  4,  1796. 

William  Paul,  of  Manchester ;  for  a  new  machine  for  printing 
and  staining  calicoes,  8cc.     Dated  February  4,  1796. 

Edward  Cook  and  Richard  Eva,  of  Falmouth ;  for  an  apparatus 
for  taking  observations  and  altitudes,  &c.    Dated  February  9, 1796. 

William  Rudder,  of  Birmingham  ;  fur  a  method  of  making  metal- 
tocks,  so  as  to  prevent  leakage.     Dated  February  16,  1796. 

John  Grirashaw,  of  Strincs-Hall,  Derbyshire ;  for  the  discovery 
of  certain  vegetable  si\^^stanccs  for  bleaching,  8cc.  Dated  February 
'7i  1796. 

Richard  Scantlebury,  of  Redruth,  Cornwall ;  for  a  new  invented 
^kct  for  raising  or  drawing  liquids,  &c.  Dated  February  17;  1796. 

•  ttcpert.  of  Arts,  vol.  vi.  p.  359,  8tc. 


80  Intelligence,  8^c. 

Joseph  Hateljb  of  Worcester ;  for  a  method  of  making,  from 
vegetable  bodiesi  a  new  astringent  acid  liquid.  Dated  Febniaiy 
19»  1796. 

Felton  Matthew,  of  Three  Cranes  Whaif,  Lcmdon ;  for  a  method^ 
of  separating  the  beer  from  yeast,  and  preserving  the  yeast. 
February  22,  1796. 

Henry  Clay,  of  Birmingham,  Esq. ;  for  a  carriage  or  macl 
for  the  conveyance  and  shooting  of  coals,  lime,  8cc.    Dated  Fi 
ffuary  27, 1796. 

AVro  Procet*  for  rrfining  Sugar, 

A  valuable  and  simple  process  has  lately  been  discovered  by  Ed- 
ward Howard,  Esq.  F.  R.  S.  for  refining  sugar,  which  promises  to 
be  of  great  advantage.  The  following  is  an  outline  of  the  proceaii 
but  a  more  detailed  account  of  it  may  be  expected  to  be  published 
by  that  gentleman  himself  >-^  Take  brown  sugar,  sift  it  through  » 
coarse  sieve,  then  put  it  lightly  into  any  conical  vessel  having 
at  the  bottom  (like  a  coffee  machine).  Then  mix  some 
sugar  with  white  syrup,  that  is,  syrup  of  refined  sugar,  to  the 
sistency  of  batter  or  thick  cream,  and  pour  it  gently  on  the  t^p 
the  sugar  in  the  vessel  dll  the  sur&ce  is  covered.  The  njrup 
soon  begin  to  percolate,  and  leave  the  sur&ce  in  a  state  which 
allow  more  syrup  to  be  poured  upon  it,  which  is  to  be  done 
fully.  The  treacle  will  be  found  to  come  out  at  the  bottom,  ha: 
left  the  Whole  mass  perfectly  white.  The  first  droppinga  are 
be  kept  apart,  as  the  last  will  serve  to  begin  another  operation. 
The  sugar  is  now  in  a  pure  state,  except  as  to  its  contaming  iaao- 
luble  matter,  which  may  of  course  be  separated  by  solution  in 
waters— The  clarification  is  to  be  performed  by  the  beat  pipe-chy 
and  fuller's  earth,  and  the  addidon  of  neutral  alum,  if  lime  be 
viottsly  contidned  therein;  the  whole  to  be  agiuted  together; 
if  expedition  be  required,  it  should  be  heated  to  the  boiling  points 
the  faeculencies  will  then  subside.  The  brown  syrup  may  also 
much  improved  by  means  of  tannin  and  the  above  earths.  T 
make  the  sugar  into  snow-white  powder,  it  is  only  necessary 
evaporate  the  clarified  solution  to  dryness  on  a  water-bath. 
make  loaves,  the  common  methods  may  be  resorted  to,  or  the 
drawn  off  by  exhaustion,  or  small  grains  may  be  made  according 
M.  Du  Trone's  process,  with  much  watery  and  these  gruns  may« 
cemented  by  hot  concentrated  syrup." 

Tilloch,  vol.  30.  p.  155.  Feb.  18 
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si  Tahle  for  FakvenheWs  TkBrmometer. 


Fahr, 

Rrau, 

Cent. 

Fahr. 

Beau, 

Cent. 

Fahr. 

300 

74.66 

93.33 

151 

52.88 

66.11 

102 

199 

74.22 

92.77 

150 

52.44 

65.55 

101 

198 

73.77 

92.22 

149 

52.00 

65.00 

100 

197 

73.33 

91.66 

148 

51.55 

64.44 

99 

196 

72.88 

91.11 

147 

51.11 

63.88 

98 

195 

72.44 

90.55 

146 

50.66 

63.33 

97 

194 

72.00 

90.00 

145 

50.22 

62.77 

96 

193 

71.55 

89.44 

144 

49.77 

62.22 

95 

192 

71.11 

88.88 

143 

49.33 

61.66 

94 

191 

70.66 

88.33 

142 

48.88 

61.11 

93 

190 

70.J2 

S777 

141 

48.44 

60.55 

92 

189. 

69.77 

87.22 

140 

48.00 

60.00 

91 

188 

69.33 

86.66 

139 

47.55 

59.44 

90 

187 

68.88 

86.11 

138 

47.11 

58.88 

89 

186 

68.44 

85.55 

137 

46.66 

58.33 

88 

185 

68.00 

85.00 

136 

46.32 

57.77 

87 

184 

67.55 

84.44 

135 

45.77 

57.23 

86 

183 

67.11 

83.88 

134 

45.33 

56.66 

85 

182 

66.f'i6 

83.33 

l:?3 

44.88 

56.11 

84 

181 

66.22 

82.77 

132 

44.55 

55.55 

83 

180 

65.77 

82.22 

131 

44.00 

55  00 

83 

179 

65.33 

81.66 

130 

43.55 

54.44 

81 

178 

64.88 

81.11 

129 

43.11 

63.88 

80 

177 

64.44 

80.55 

128 

42.66 

53.33 

79 

176 

64.00 

80.00 

127 

43,22 

52.77 

78 

175 

63.55 

79.44 

126 

41.77 

52.22 

77 

174 

63.11 

78.88 

135 

41.33 

51.66 

76 

173 

63.66 

78.33 

124 

40.88 

51.11 

75 

172 

63.33 

77.77 

123 

40.44 

50.55 

74 

171 

61.77 

77.22 

I2i 

40.00 

50.00 

73 

170 

61.33 

76.66 

121 

39.55 

49.44 

72 

169 

60.88 

76.11 

120 

39.11 

48.88 

71 

168 

60.44 

75.55 

119 

38.66 

48.33 

70 

167 

60.00 

75.00 

118 

38.33 

48.77 

69 

166 

59.55 

74.44 

117 

37.77 

47.23 

68 

165 

59.11 

73.88 

116 

37.33 

46.66 

67 

164 

58  66 

73.33 

115 

36.88 

46.11 

66 

163 

58.22 

72.77 

114 

36.41 

45.55 

65 

162 

57.77 

72.22 

113 

36.00 

45.00 

64 

161 

57.33 

71.66 

112 

35.55 

44.44 

63 

160 

56.88 

71.11 

111 

35.11 

43  88 

62 

159 

56.44 

70.55 

110 

34.66 

43  33 

61 

158 

56.00 

70.00 

109 

34.22 

42.77 

60 

157 

55.55 

69.44 

108 

33.77 

42.22 

59 

156 

55.11 

68.88 

107 

33.33 

41.66 

58 

155 

54.66 

68.33 

106 

32.88 

41.11 

57 

154 

54.22 

67.77 

105 

32.44 

40.55 

56 

1>{3 

53.77 
53.33 

67.22 

104 

32.00 

40.00 

55 

152 

66.66 

103 

31.55 

39.44 

54 

Beau, 

31.11 

30.66 

30.22 

29.77 

29.33 

28.88 

28.44 

28.00 

27.55 

27.11 

26.66 

26.23 

25.77 

25.33 

24.88 

34.44 

24.00 

33.55 

33.11 

33.66 

33.33 

31.77 

31.33 

30.88 

30.44 

30.00 

9.55 
9.11 

8.66 
8.33 
7.77 
7.33 
6.88 
6.44 
6.00 
5.55 
5.11 
4.66 
4.22 
3.77 
3.33 
:.88 
2.44 
2.00 
1.55 
1.11 
0.66 
0.2:i 
9.77 
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reJatitig  to  the  three   Thermometers  cmamonl^ 
used.* 

E  Uiermoiuctei-s  commonly  employed,  are  FiAren-. 

1  this  country  f  universally ;  Reaumur's  on  mosf, 

if  Uie  continent :  and  lately  Celsins'tf  or  the  Bwe-' 

mometer,  has  been  adopted  in  Fnuce  under  the. 

(<of  tlie  Centigradt.   Both  the  zero  and  the  divisions 

I  of  these  three  differ.    The  following  three  table* 

^ve  (he  ci>iTes|]ondences  of  each  thermometer  for 

Fdegree  of  each  from  S1S°  of  Fahr.  the  boiling  point 

!er,  to  —  40,  the  freezing  point  of  mercnry. 


Cent. 

95.00 
94.44 


>9 


Table  foi 

Fahrenhei] 

's  Thermometer. 

Reau. 

Cent. 

Fahr. 

Beau. 

Cent. 

Fahr. 

Reau. 

80.00 

100.00 

20H 

78.22 

97.77 

304 

70.44 

79.55 

99.44 

207 

rr.77 

97.23 

203 

76.00 

79.11 

98.88 

306 

77.33 

96.66 

202 

7S.5S 

78.66 

9S.33 

.205 

76.88 

96.11 

201 

75. 11 

*  Aikin's  Chemical  Dictionuy,  vol.  2. 
-  Gfc*t  Briuin ;  the  nmc  ThennonKtcr  is  th«  whirti  il  nnplcn-ed  in  tfi'i 
ited  Sutes.    Es. 

Vol..  r.  I, 


8^  Table  for  Fahrenheit's  Thermometer. 


Fahr, 

Reau. 

Cent. 

Fahr. 

Beau, 

Cent. 

Fahr,    Beau.  | 

300 

74.66 

93.33 

151 

52.88 

66.11 

102 

31.11 

199 

74.22 

92.77 

150 

52.44 

65.55 

101 

30.66 

198 

73.77 

92.22 

149 

52.00 

65.00 

100 

30.22 

!97 

73.33 

91.66 

148 

51.55 

64.44 

99 

29.77 

196 

72.88 

91.11 

147 

51.11 

63.88 

98 

29.33 

195 

72.44 

90.55 

146 

50.66 

63.33 

97 

28.88 

194 

72.00 

90.00 

145 

50.22 

63.77 

96 

28.44 

193 

71.55 

89.44 

144 

49.77 

62.22 

95 

38.00 

192 

71.11 

88.88 

143 

49.33 

61.66 

94 

27.55 

191 

70.66 

88.33 

142 

48.88 

61.11 

93 

27.11 

190 

70.  :2 

87.77 

141 

48.44 

60.55 

92 

26.66 

189. 

69.77 

87.22 

140 

48.00 

60.00 

91 

26.23 

188 

69.33 

86.66 

139 

47.55 

59.44 

90 

25.77 

187 

68.88 

86.11 

138 

47.11 

58.88 

89 

25.33 

186 

68.44 

85.55 

137 

46.66 

58.33 

88 

24.88 

185 

68.00 

85.00 

136 

46.32 

57.77 

87 

34.44 

184 

67.55 

84.44 

135 

45.77 

57.33 

86 

34.00 

183 

67.11 

83.88 

134 

45.33 

56.66 

85 

33.55 

182 

66.r>6 

83.33 

1.33 

44.88 

56.11 

84 

23.11 

181 

66.22 

82.77 

132 

44.55 

55.55 

83 

33.66 

180 

65.77 

82.23 

131 

44.00 

55  00 

83 

SS.33 

179 

65.33 

81.66 

130 

43.55 

54.44 

81 

21.77 

178 

64.88 

81.11 

129 

43.11 

53.88 

80 

21.33 

177 

64.44 

80.55 

128 

42.66 

53.33 

79 

20.88 

176 

64.00 

80.00 

127 

43.22 

52.77 

78 

20.44 

175 

63.55 

79.44 

126 

41.77 

53.33 

77 

20.00 

174 

63.11 

78.88 

125 

41.33 

51.66 

76 

19.55 

173 

63.66 

78.33 

124 

40.88 

51.11 

75 

19.11 

172 

63.33 

77.77 

123 

40.44 

50.55 

74 

18.66 

171 

61.77 

77,22 

13i 

40.00 

50.00 

73 

18.22 

170 

61.33 

76.66 

121 

39.55 

49.44 

72 

17.77 

169 

60.88 

76.11 

120 

39.11 

48.88 

71 

17.33 

168 

60.44 

75,S5 

119 

38.66 

48.33 

70 

16.88 

167 

60.00 

75.00 

118 

38.22 

48.77 

69 

16.44 

166 

59.55 

74.44 

117 

37.77 

47.22 

68 

16.00 

165 

59.11 

73.88 

116 

37.33 

46.66 

67 

15.55 

164 

58  66 

73.33 

115 

36.88 

46.11 

66 

15.11 

163 

58.22 

72.77 

114 

36.44 

45.55 

65 

14.66 

162 

57.77 

72.22 

113 

36.00 

45.00 

64 

14.22 

161 

57.33 

71.66 

112 

35.55 

44.44 

63 

13.77 

160 

56.88 

71.11 

111 

35.11 

43  88 

62 

13.33 

159 

56.44 

70.55 

110 

34.66 

43  33 

61 

i:.88 

158 

56.00 

70.00 

109 

34.22 

42.77 

60 

12.44 

157 

55.55 

69.44 

108 

33.77 

42.22 

59 

13.00 

156 

55.11 

68.88 

107 

41.66 

58 

11.55 

155 

54.66 

68.33 

106 

32.88 

41.11 

57 

11.11 

154 

54.22 

67.77 

105 

32.44 

40.55 

56 

10.66 

1>{3 

53.77 

67.22 

104 

32.00 

40.00 

55 

10.2;2 

152 

53.33 

66.66 

103 

31.55 

39.44 

54 

9,77 

Cent. 

38.88 

38.33 

37.7r 

37.22 

36.66 

36.11 

35.55 

35.00 

34.44 

33.88 

33.33 

32.77 

33.33 

31.66 

31.11 

30.55 

30.00 

29.44 

38J8 

ar.rr 

37.83 
96.6i1 
Mull 
3SJU 

34.44 
33.88  ^ 

83.3S 

23.77    ; 

33.31^ 

31.«  ?^ 

31.11  «i 

3055 

30.00 

19.44 

18.S8 

18.35 

17.^^ 

17.23 

16.65 

16.1  > 
15.55 
15.00 
14.44 

13.8» 
13.SS 
12.77 
12.32 
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^ 


[ 


Pa/ir. 

Beau. 

Cmt. 

Fahr, 

Reau, 

Cent. 

Fahr, 

Reau. 

Cent. 

53 

933 

11.66 

21 

-4.88 

-6.11 

-11 

-19.11 

-23.88 

53 

8.88 

11.11 

20 

5.33 

6.66 

12 

19.55 

24.44 

51 

8  44 

10.55 

19 

5.77 

722 

13 

20.00 

25.00 

50 

8.00 

10.00 

18 

6.22 

7.77 

14 

20.44 

25.55 

49 

7.55 

9.44 

17 

6.66 

8.33 

15 

20.88 

26.11 

48 

7.11 

8.88 

16 

7.11 

8.88 

16 

21.33 

26.66 

47 

6.66 

8.33 

15 

7.55 

9.44 

17 

21.77 

27.22 

46 

6.22 

7.77 

14 

8.00 

10.00 

18 

22.22 

27.77 

45 

5.77 

7.22 

13 

8.44 

10.55 

19 

22.66 

28.33 

44 

;5.33 

6.66 

12 

8.88 

11.11 

20 

23.11 

28.88 

43 

4.88 

6.11 

11 

9.33 

11.66 

21 

23.55 

29.44 

42 

4.44 

5.55 

10 

9.77 

12.22 

22 

24.00 

30.00 

41 

4.00 

5.00 

9 

10.22 

12.77 

23 

24.44 

30.55 

40 

3.55 

4.44 

8 

10.66 

13.33 

24 

24.88 

31.11 

39 

3.11 

3.88 

7 

11.11 

13.88 

25 

25.33 

31.66 

38 

2.66 

3.33 

6 

11.55 

14.44 

26 

25.77 

32.22 

37 

2.22 

2.77 

5 

12.00 

15.00 

27 

26.22 

32.77 

36 

1.77 

2.22 

4 

12.44 

15.55 

28 

26.66 

33.33 

35 

1.33 

r.66 

3 

12.88 

16.11 

29 

27.11 

33.88 

M 

0.88 

1.11 

2 

13.33 

16.66 

30 

27.55 

34.44 

SS 

0.44 

0.55 

1 

13.77 

17.22 

31 

28.00 

35.00 

S3 

0. 

0. 

0 

14.22 

17.77 

32 

28.44 

35.55 

31 

-0.44 

-0.55 

-I 

14.66 

18.33 

33 

28.88 

36.11 

SO 

0.88 

1.11 

a 

15.11 

18.88 

34 

29.33 

36.66 

S9  1     1.33 

1.66 

t 

15.55 

19.44 

35 

29.77 

37.22 

n 

I     1.77 

2.22 

4 

16.00 

20.00 

36 

30.22 

37.77 

or 

2.22 

2.77 

5 

16.44 

20.55 

37 

30.66 

38.33 

26 

2.66 

3.33 

6 

16.88 

21.11 

38 

31.11 

38.88 

35 

3.11 

3.88 

7 

17.33 

21.66 

39 

31.55 

39.44 

i     ** 

3.55 

4.44 

8 

17.77 

22.22 

40 

32.00 

40.00 

1     33  1     4U)0 

5.00 

9 

18.22 
18.66 

22.77 

1     22 

1    4.44 

5.55 

1)     10 

1  23.33 

Table  for  Reaumtir^s  Thei*7nometer. 


Ara. 

80 

79 

78 

77 

76 

75 

74 

73 

72 

"1 


Cmt. 
100. 
98.75 
97.5 
96.25 
95. 
93.75 
93.5 
91.25 
90. 
88.75 


Fahr, 

212. 

209.75 

207.5 

205.25 

2)3. 

200.75 

198.5 

196.25 

194. 

191.75 


Rra, 
70 
69 
68 
67 
66 
65 
64 
63 
62 
61 


Cent, 

87.5 

86.25 

85. 

83.75 

82.5 

81.25 

80. 

78.75 

77.5 

76.25 


Fahr, 

Rea. 

Cent, 

Fahr. 

189.5 

60 

75. 

167. 

187.25 

59 

73.75 

I64.7.*i 

185. 

.58 

72.5 

162.5 

182.75 

57 

71.25 

160.25 

I8u.5 

56 

70. 

158. 

178.25 

.>5 

68.75 

155.75 

••76. 

54 

67.5 

153.5 

173.75 

53 

66.25 

I5l.2i 

171.5 

52 

65. 

U9. 

169.25 

51 

146.75 

81  Thbhijitr  reducing  Degrees  qfBeaum^s  Smotmdif' 

ftcale  of  this  instrament.    It  is  described  by  BeanmS  in 
his  Eiemens  de  Piiarmacie,  p.  466. 

Tiie  form  of  this  instrument  is  that  of  the  common  hy- 
drometer^  that  is^  a  lengthened  bulb  or  ball  with  a  long 
marrow  stem  rising  from  it,  which  last  is  graduated^  and 
Ihe  instrument  is  so  poised  that  it  floats  with  nearly  the 
whole  of  the  stem  above  the  level  of  the  heaviest  liquid 
whose  density  it  is  to  indicate,  and  with  nearly  the  whole 
of  the  stem  immersed  when  the  lightest  liquid  is  used 
A  single  instrument  would  in  strictness  suffice  to  indi- 
cate the  density  of  every  liquid  from  the  ligiitest  alcohd 
to  the  heaviest  acid,  which  would  include  a  range  of  ac- 
tual specific  gravity  from  about  .8  to  2.  (^''ater  being  » 
1.)  But  an  instrument  of  this  kind  must  be  either  inecm- 
veniently  long,  or  the  stem  must  be  very  wide^  and  the 
degrees  too  minute  for  tolerable  accuracy.  Beaiuii£|^ 
therefore  veiy  judiciously  divided  it  into  two  scales,  01B'' 
of  which  is  the  areometer  for  spirits  and  liquors  li|^te 
than  water,  and  the  other  the  areometer  for  salts  or  li- 
quids heavier  than  water.  He  has  fuiiher  distinguished-^ 
them  by  inverting  the  scales,  that  is  to  say,  in  the  instni- 
ment  for  salts  the  0.  or  zero  is  at  distilled  water,  and  the 
numbers  increase  with  the  increasing  density  of  the  fi- 
quors  for  which  it  is  used ;  whereas  in  the  instrument 
for  spirits  the  numbers  increase  from  the  zero  with  the 
decreasing  density.  Hence  it  is  necessary  to  describe' 
these  two  instruments  separately. 

The  hydrometer  for  salts  was  made  by  Beaume  in  the 
following  way  :  the  instrument  was  first  immersed  in  wa- 
ter at  {8.75''  Keaum.  =  about  50°  Fahr.  and  loaded 
with  mercury  dropped  into  the  bulb  till  it  sunk  so  low 
that  only  the  very  top  of  the  stem  was  out  of  water^ 
which  point  was  marked  as  the  0.  of  the  scale.  The  in- 
strument was  then  removed  to  a  solution  of  common  salty 
containing  1 5  parts  (by  weight)  of  salt  to  83  parts  of  vfn^ 
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fer.  and  the  height  to  which  it  floated  was  marked  on  the 
stem  as  15°  of  the  scale.  The  inten'al  between  tlies6 
two  points  of  immersion  being  therefore  considered  aa 
13  degrees,  the  scale  was  extended  to  any  required  nnm- 
ber,  merely  by  marking  off  with  compasses  an  equal 
length  of  the  stem,  and  the  whole  was  farther  subdivided 
in  the  same  way.  Beaume  considered  therefore  that  eve* 
ry  degree  of  the  instrument  indicated  a  density  of  liquid 
M|nal  to  that  of  a  solution  of  common  salt,  in  which  the 
mmber  of  pai-ts  of  salt  in  100  parts,  by  weight,  of  tho 
olation,  was  equal  to  the  same  number  on  the  scale  at 
vhich  the  instrument  floated.  But  as  the  diameter  of  th& 
tern  is  seldom  equal  throughout,  he  proposes  to  remedy 
he  incorrectness  produced  by  this  circumstance,  where 
ireater  accuracy  is  required,  by  immersing  the  instru- 
ient  successively  in  solutions  containing  0,  10,  15,  &c« 
ler  cent,  of  salt,  and  marking  these  points  as  5,  10, 
5j  Ice.  on  the  scale,  or,  to  be  still  more  accurate,  all  the 
idividual  degrees  may  be  found  by  actual  experiment. 
n  fact,  even  where  the  stem  of  the  instrument  is  per* 
eelly  cylindrical,  this  would  be  the  ouly  way  to  ensure 
lerfect  accuracy,  as  a  division  of  equal  distances  on  the 
cale  would  not  precisely  correspond  with  an  equal  in- 
tease  of  percentage  of  salt  in  the  solution. 

The  scale  of  this  instrument  does  not  properly  extend 
ligher  than  about  30%  as  this  is  the  point  of  saturation 
f  water  with  salt,  but  it  may  be  lengthened  at  pleasure 
ly  marking  oft*  equal  distances  on  the  scale. 

The  following  table  of  correspondence  between  Beau- 
ie*s  ai^eometcr  for  salts  and  the  actual  expression  of  spe- 
ific  gravity  has  liecn  calculated  by  Mr.  Nicholson,  for 
very  third  degree  (Phil.  Journ.  4to.  vol.  i.  p.  38.)  from 
lie  datum  of  Morveau  that  the  66th  degree  corresponds 
r'ith  1.848  sp.  gr.  We  have  added  to  it  the  specific 
ravitirs  of  most  c»f  the  corresponding  solutionis  of  com- 
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iDon  salt  in  water  as  high  as  30^  of  the  instrameiit,  as 
given  by  Hassenfratz  in  the  S8th  vol.  of  the  An.  de 
Ghim.  p.  S08,  which  ought  therefore  to  be  the  same,  but 
which  actually  differ  in  no  inconsiderable  degree. 

We  have  further  added  the  corresponding  specific  gra- 
vities with  many  of  the  degrees  of  the  hydrometer  &m 
18''  to  ^Si^j  as  given  by  R.  Bingley,  Esq.  King^s  Assay* 
Master  of  the  Mint,  (Philosophical  Magazine,  vol.  xii.) 
from  actual  experiments  with  a  Paris  hydrometer.  This 
includes  a  specific  gravity  from  1.190  to  1.489,  wlueb, 
with  acids,  is  sufficient  for  most  of  tiie  purposes  of  tiie 
assayer  or  mineralogist. 

Beaume^s  Hydrometer  for  Salts.  (Temperature  99°  Fahr.) 


Meaum/. 

MtboUmi*  Hauenjratz.  Bingley:. 

Beammi, 

^ffCMmMk 

itert^ 

l=Sp. 

Gr.  l.OOOZ 

Il.OOH)Z 

3 

31=Sp. 

Gr. 

1.275 

2 

1.0128 

32 

1.2V 

3 

1.020 

1.0193 

33 

1.395 

. 

4 

1.0256 

34 

1.300 

5 

1  0320 

35 

\.i\% 

6 

1.040 

1.0384 

36 

1.333 

1.S1S 

7 

1.0448 

37 

1.343 

8 

1.0502 

38 

1.350 

9 

1.064 

1.0576 

39 

1.373 

1.358 

10 

1.0640 

40 

1.367 

12 

1.089 

1.0775 

41 

1.383 

14 

1.0910 

42 

1.414 

1.400 

15 

1.114 

43 

1.416 

16 

1.1045 

45 

1.455 

1.435 

18 

1.140 

l.il82 

1.150 

48 

1.500 

20 

1.1320 

1.167 

51 

1.547 

21 

i.iro 

54 

1.597 

■32 

1.1462 

57 

1.659 

24 

1.200 

1.1608 

60 

1.717 

26 

1.1760 

1.216 

63 

1.779 

- 

27 

1.230 

66 

1.848 

28 

1.1920 

1.233 

69 

1.920 

29 

1.250 

72 

2.000 

30 

1  261 

1.2100 

1.267 

The  Hydrometer  for  Spirits  is  constructed  exactly  on 
the  same  principle,  and  the  mode  of  graduation  is  als<f 
the  same,  that  is;  by  a  sohition  of  salt,  and  not  by  mix- 
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of  alcohol  and  water  of  different  densities.  In  this 
ometer  the  zero  is  placed  not  at  the  point  to  which 
item  sinks  in  distilled  water,  but  at  the  point  to 
li  it  falls  in  a  mixture  of  10  parts  of  salt  and  00  of 
'•  The  interval  between  this  point  and  that  of  dis- 
water  is  marked  on  the  scale  as  10  degrees,  and 
scale  is  continued  upwards  on  th^  stem  simply  by 
iring  equal  portions  by  the  compasses.  The  10th 
e  of  the  spirit  hydrometer  corresponds  with  the  0. 
)  salt  hydrometer,  and  it  is  certainly  a  defect  that  the 
ions  inventor  should  have  introduced  this  deviatiou 
what  is  obviously  the  natural  zero  in  each  scale^ 
ly,  the  point  of  immersion  in  distilled  water ;  since 
I  as  easy  to  obtain  a  measure  for  10  degrees  of  the 
of  the  spirit  hydrometer  by  beginning  the  notaticHA 
grees  below  zero  as  at  this  point, 
e  correspondence  between  Beaum6'a  spirit  hydrOi- 
and  the  real  expression  of  specific  gravity  has  also 
calculated  by  Mr.  Nicholson,  and  on  the  following 
viz.  Beaum6  found  that  a  spirit  of  .84S  sp.  gr.  at 
khr.  gave  37  degrees  of  his  hydrometer ;  and  that 
tore  of  two  parts,  by  weight,  of  this  spirit  with  30 
iter  gave  IS  degrees  of  the  hydrometer  at  the  same 
:raturc. 

is  mixture  is  found  by  Gilpin^s  valuable  tables  to 
.9915  specific  gravity  at  this  temperature,  and 
terms,  viz.  .842  and  .9915  become  .832  and  .990ff 
Fahr.  or  10"*  Reaum.  the  standard  temperature  of 
aduation  of  these  instruments.  We  have  gi^'^n  in 
tide  Alcohol,  p.  30,  Vol.  1,  *  of  this  work.  Beau- 
able  of  tlie  density  of  different  mixtures  of  alcohol 
rater  expressed  in  the  degrees  of  his  hydrometer, 
the  coiTespondiug  specific  gravities  as  given  by 

•  OfAikin'sDictiortary.    Eii. 
b.  I.  M 
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HMsenfratz  (An.  Ghim.  torn,  xxxiii*  p.  11.)  y^W^ 
here  repeat  the  latter  as  a  comparison  with  those  | 
by  Mr.  Nicholson^  and  which  will  further  shew  thi 
gree  of  incorrectness  of  Beaum6's  instmment. 

Beaume^s  Hyirameter  for  Sphnts.  (Temperature  M 


JBeaumS,  MichoUon 

.  Ha99er{fTatz,\ 

Beaume.  J^choUoti 
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10 

as 
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^ 
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.9 
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■a 
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ar 

26 

B9 
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^ 

13 
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OB' 
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27 

BS 
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SB 
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13 

■a 
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sa 
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28 

^B 
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^ 

U 

m 
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OB 
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29 

m 
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SI 

15 

■a 

.963 

■a 
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BS 

^ 

.8 

16 

■a 
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^ 

• 

30 

wu 
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SB 
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■■ 

SI 
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31 

a 
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^ 

17 

OB 
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SB 

32 

BS 
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8B 

.8 

18 

sa 
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ss 
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33 

■a 
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MB 

19 

SB 
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■B 

. 

34 

^ 
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.8 

\9\ 

as 

OB 
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35 

BS 
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MB 

20 

ss 
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SB 

36 

as 

.837 

SI 

SI 

■B 
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■9 
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37 

8S 
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BB 

.8 

22 

ss 
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38 

as 
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^ 

23 

as 
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BS 
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39 

■■ 
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B9 

24 
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.8 

ON  SPONTANEOUS  COMBUSTION. 
(Continued  from  page  64.) 

^caunt  of  a  spontaneous  Inflammation,  which  Aaj 

ed  at  Spalding f  in  Lincolnshire.^ 

In  the  latter  end  of  July,  1794,  a  bale  of  candle 
yam,  made  from  hemp,  in  imitation  of  cotton  yarn 
brought  to  Spalding,  from  Birmingham ;  it  came  1 
land  navigation  to  the  Trent,  was  shipped  at  Gai 
rough  for  Boston,  and  unloaded  there  into  a  Spi 

*  Repert  of  Arts  and  Manufactures,  vol.2,  p.  19. 
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9  that  it  could  not  have  been  less  than  a  month 
B  its  passage. 

Wben  examined,  it  was  found  to  be  so  much  soaked 
tift  oil,  reeembling  in  smell  rape-oil,  that,  instead  of 
UOIb.  the  net  weight  of  the  yam,  it  weighed  ISO  lb.  or 
Iveabonts ;  hut  no  probable  gnesa  *  could  be  made  of 
Ae  time  when  the  accident,  by  which  the  oil  had  fallen 
91m  it,  happened. 

It  was  placed  in  a  warehouse  at  Spalding,  where  it 
naained  about  three  weeks ;  during  the  whole  of  which 
tiae,  a  journeyman  of  the  shop  it  belonged  to,  and  an 
q^rentice,  passed  every  night  close  to  it  in  their  way  to 
bed,  but  they  never  observed  any  smell  issuing  from  it, 
thoogb  they  once,  during  the  latter  part  of  the  time,  as- 
nsied  in  removing  it  to  some  distance  from  the  place  in 
vUch  it  had  stood. 

On  Saturday,  the  l6th  of  August,  the  day  after  it  had 
been  removed,  a  smell  of  fire  was  observed  in  the  house, 
bnt  it  does  not  seem  probable  that  this  smell  issued  from 
Ae  bale,  as  the  journeyman  and  apprentice  passed  it  at 
Di^t  as  usual,  and  on  the  next  night  also ;  when,  on  ae- 
nont  of  the  day  being  Sunday,  the  warehouse  had  re- 
uined  shut  the  whole  day  without  any  unusual  smell 
being  observed,  though  on  Sunday  nigbt  the  joumeynian 
lecidentally  stumbled  upon  it. 

At  three  o'clock  tiie  next  morning,  however,  both  were 

*  Thii  ia  I  believe  a  word  which  the  English  con lidcr  u  characteristic  of  the 
iamewi  jArMCologj,  and  which  has  coiuequentlj  been  tlie  subject  of  their 
iltiBed  ridicule.  They  will  hovever  uow  scarcely  diapute  its  propritty,  sinCR 
illieaplajrcd,  not  only  by  the  present  author,  but  by  one  of  their  countrymen 
•ho  b  rcfardcd  amongit  the  chastest  writers  of  their  language ;  I  mean  the  cc* 
Unted3LrnlllianiJonei.^Sce  Asiatic  Itesewches,  vul  l.p-4.  Eng,  edit.4to.— 
If  vcmay  uie  a  vulgar  expression,  wc  may  say,  "  An  Englisjimun  may  ileal  it 
htne,  chilst  an  Irishman  dare  not  look  over  the  lied^."  Afier  the  severe,  but 
wdl  nerited  remarics  on  this  subject,  wliich  lately  appeared  in  the  Port  Fuliii, 
it  ia  to  be  hoped  the  English  will  admit  tlicir  lajipiogr  to  he  employed  iritk 
H  miicli  propriety  in  America,  u  amongut  ibenuclvea.    IiD< 
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awakened  by  a  smoke  of  a  very  eiiffocatin^  smell ;  the; 
immediately  rose,  and  instantly  saw,  on  opening  Urn 
warehouse-door,  that  the  bale  w&s  on  fire,  and  glowing; 
fortunately  the  warehouse  was  above-stairs,  and  the  bile 
lay  near  the  door  by  which  goods  are  taken  iil>  so  thit 
it  was  easily  thrust  out  into  the  street,  where  it  insturtlj 
blazed  with  such  fury  as  to  damage  the  paint  over  tha 
door  of  the  house  near  which  it  lay ;  it  would  probably 
have  set  fire  to  the  wood-work  had  not  water  been  it 
hand,  with  which  it  was  quenched,  when  fonr  itona  only 
of  the  yam  were  consumed. 


liTo.  is. 

Account  of  a  Spontamoua  Injiammaiionf  which  habit- 
ed in  India;  hy  Isaac  Huhfries,  Esq.* 

Ok  going  into  the  arsenal  a  few  mornings  ginee^  I 
found  my  fiiend  Mr.  Gilding,  the  commissary  of  stmc% 
under  the  greatest  uneasiness,  in  consequence  of  an  ae-   ' 
cident  which  had  happened  the  preceding  night.     A  but-  . 
tie  of  linseed-oil  had  been  left  on  a  table,  close  to  which 
a  chest  stood  which  contained  some  coarse  cotton  cloth ;  J 
in  the  course  of  the  night  the  bottle  of  oil  was  thrown  ' 
down,  and  broken  on  the  chest,  (by  rats  most  probably,) 
and  part  of  the  oil  ran  into  the  chest,  and  on  the  cloth. 
"When  the  chest  was  opened  in  the  morning,  the  cloth 
Was  found  in  a  very  strong  degree  of  heat,  and  partly  re- 
duced to  tinder,  and  the  wood  of  the  box  discoloured,  aa 
from  burning.     After  a  most  minute  examination,  no  ap- 
pearance of  any  other  infiammable  substance  coold  be 

*  Repert.  of  ArU  uid  Sfamifuturet,  rol*  3.  p-  SI,    Item  the  Tnns,  of  tbC 
Kojr.  Boc.Lond. 
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1^  and  how  the  cloth  could  have  been  reduced  to  the 
ition  in  which  it  was  found,  no  one  could  even  con- 
Te.  The  idea  which  occurred,  and  which  made 
Gh>lding  so  uneasy,  was  that  of  an  attempt  to  bum 
arsenal.  Thus  matters  were  when  I  joined  him,  and 
i  be  told  me  the  story,  and  shewed  me  the  remain- 
»f  the  cloth.  It  luckily  happened  that,  in  some  che- 
1  amusements,  I  had  occasion  to  consult  Hopson's 
nistry  a  very  few  days  before,  and  met  with  a  pas- 
on  this  particular  subject,  (p.  689,)^  which  I  read 
a  determination  to  pursue  the  experiment  at  some 
-e  period,  but  had  neglected  to  do  so.  The  moment 
N  the  cloth,  the  similarity  of  circumstanees  struck 

0  forcibly,  that  I  sent  for  the  book,  and  shewed  it  to 
Golding,  who  agreed  with  me  that  it  appeared  suffi- 
;  to  account  for  the  accident ;  however,  to  convince 
slves,  we  took  a  piece  of  the  same  kind  of  cloth, 
ed  it  with  linseed-oil,  and  put  it  into  a  box,  which 
locked  and  carried  to  his  quarters.  In  about  tiiree 
B  the  box  began  to  smoke,  when,  on  opening  it,  the 

1  was  found  exactly  in  the  same  condition  as  that 
;h  had  given  us  so  much  uneasiness  in  the  morning ; 

on  opening  the  cloth,  and  admitting  the  external 
it  burst  into  fire.  This  was  sufficiently  convincing ; 
5ver,  to  make  it  more  certain,  the  experiment  was 
\  times  tried,  and  with  the  same  success. 
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No.  13. 

Observations  on  Spontaneous  Inflammations  f  wilk  c 
particular  Jlccount  of  that  which  happened  on  hoard  a 
Russian  Frigate  in  the  year  1781 ;  caid  of  ihe  Exp$' 
riments  made  in  order  to  ascertain  the  cause  of  it.  h 
a  Letter  to  the  Editors,  from  the  Reverend  William 
TooKE,  F.  JR.  8.  Member  of  the  Imperial  Jicaiemi 
qf  Sciences  at  St.  Petersburgh,  S^c* 

The  following  observations  on  spontaneous  inflanmuu 
tions  were  drawn  up^  a  few  years  ago^  in  Russia ;  thqf 
were  suggested  by  an  accident  which  happened  on  board 
a  frigate  lying  in  the  harbour  of  Gronstadt^  of  which 
mention  is  made  in  your  last  number,  f  I  was  then  at 
Cronstadt,  and  consequently  had  an  opportunity  of  pro- 
curing an  accurate  account^  not  only  of  the  accident  it 
self^  but  also  of  the  experiments  made  to  ascertun  the 
cause  of  it.  If  you  think  proper  to  add  them  to  the  ac- 
counts of  spontaneous  inflammations  which  you  have  al- 
ready published^  you  are  at  liberty  to  do  so. 

The  explication  of  the  causes  of  spontaneous  inflam- 
mations^ in  certain  substances  and  compositions^  must 
ever  be  an  object  of  consequence  to  the  magistracy ;  aa^  | 
by  discovering  the  causes  of  such  phsBuomena^  the  sus- 
picion of  felonious  practices  in  setting  fire  to  buildingi 
may  frequently  be  avoided^  and  many  an  innocent  per- 
son saved  from  capital  punishment.  A  bare  attempt  to 
lessen  the  number  of  victims,  that  may  possibly  be  doom- 
ed to  bleed  at  the  bar  of  mistaken  justice^  can  never  be 
thought  either  frivolous  or  impertinent. 

I  intentionally  pass  over  the  pi/rophori,  at  present  so 
well  known  to  cbymists^  prepared  from  alum^  &c.  as  not 

*  Kepcrt  of  Arts  and  Manu£actureS|  vol.  3.  p.  95.  f  See  p.  60. 
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properly  belonging  to  my  design^  though  deserving  of  uo« 
tice  in  explaining  the  causes  of  spontaneous  inflamma- 
tion ;  nor  shall  I  say  any  thing  of  those  inflammations 
that  happen  in  the  mineral  kingdom^  in  coal-mines^  alum- 
pits^  &c.  as  they  are  sufficiently  known^  and  their  causes 
have  often  been  discussed. 

Of  incomparably  more  importance^  and  far  less  known^ 
are  the  spontaneous  inflammations  of  substances  from  the 
animal  and  vegetable  kingdoms ;  and  these  are  what  I 
design  here  briefly  to  bring  together ;  as  I  flrmly  believe, 
that  a  more  extensive  publication  of  these  phnnomena^ 
may  prove  of  general  utility  to  mankind,  by  lessening  the 
dangers  to  which  they  are  exposed. 

A  recent  instance  vrill  serve  to  elucidate  what  I  now 
advance.  A  person  of  the  name  of  Rude,  at  that  time 
an  apothecary  at  Bautzen,  had  prepared  a  pyrophorus 
from  lye-bran  and  alum.  Not  long  after  he  had  made 
the  discovery,  there  broke  out,  in  the  village  of  Naus- 
sitZy  a  great  fire,  which  did  much  mischief,  and  was  said 
to  have  been  occasioned  by  the  treating  of  a  sick  cow  in 
the  cow-house.  Mr.  Rude  knew  that  the  countrymen 
were  used  to  lay  an  application  of  parched  rye-bran  to 
flieir  cattle,  for  curing  the  thick  neck ;  he  knew  also, 
that  alum  and  rye-bran^  by  a  proper  process,  yielded  a 
fjirophoTus  ;  and  now  he  wished  to  try  whether  parched 
lye-bran  alone  would  have  the  same  effect.  According- 
ly, he  roasted  a  quantity  of  rye-bran  by  the  fire,  till  it 
had  acquired  the  colour  of  roasted  coffee.  This  roasted 
bran  he  wrapped  up  in  a  linen  cloth  ;  in  the  space  of  a 
few  minutes  there  arose  a  strong  smoke  through  the 
cloth,  accompanied  by  a  smell  of  burning.  Not  long  af- 
terwards the  rag  grew  as  black  as  tinder,  and  the  bran, 
now  become  hot^  fell  tlirough  it  on  the  ground  in  little 
balls.  Mr.  Riidc  repeated  the  experiment  at  various 
timcsy  and  always  with  the  same  result.    Who  now  will 
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«iy  longer  doubt,  that  the  frequency  of  flres  In  ca** 
houses,  which,  in  those  parts,  are  mostly  wooden  biuld- 
ings,  may  not  he  occasioned  by  this  common  practice,  of 
binding  roasted  bran  about  the  necks  of  the  cattle  ?  Hie 
Jlre,  after  consuming  the  cattle  and  the  shed,  communi- 
cates itself  to  the  adjoining  buildings ;  great  damage  en- 
sues ;  and  the  ignorant  look  for  the  cause  in  wilful  and 
malicious  firing,  consequently  in  a  capital  crime. 

Montet  relates,  in  the  Mhnoires  de  VAcaiimie  ie  Pa- 
ris^  1746,  that  animal  substances,  under  certain  cireoB- 
stances,  may  kindle  into  flame ;  and  that  he  himself  hu 
been  witness  to  the  spontaneous  accension  of  dung-hills. 
The  woollen  stuff  prepared  at  Bevennes,  which  bean 
the  name  of  Emperor's-stuff,  has  kindled  of  itself,  and 
burnt  to  a  coal.  It  is  not  unusual  for  this  to  happen  to 
woollen  stufRs,  when  in  hot  summers  they  are  laid  in  a 
heap,  in  a  room  but  little  aired. 

In  June,  1781,  the  same  thing  happened  at  a  wool- 
comber's,  in  a  manufacturing  town  in  Germany,  where  a 
heap  of  wool-combings,  piled  up  in  a  close  warehonse 
seldom  aired,  took  fire  of  itself.  This  wool  had  been  by 
little  and  little  brought  into  the  warehouse;  and,  fat 
want  of  room,  piled  up  very  liigh,  and  trodden  down, 
that  more  might  be  added  to  it.  That  this  combed  wool, 
to  which,  as  is  well  known,  rape-oil  mixed  with  butter 
is  used  in  the  combing,  burnt  of  itself,  was  sworn  by  se- 
veral witnesses.  One  of  them  aflBrmed  that,  ten  years 
before,  a  similar  fire  happened  among  the  flocks  of  wool 
at  a  clothier's,  who  had  put  them  into  a  cask,  where  they 
were  rammed  hard,  for  their  easier  conveyance.  This 
wool  burnt  from  within  outwards,  and  became  quite  a 
coal ;  it  was  very  certain  that  neither  fire  nor  light  had 
been  used  at  the  packing,  consequently  the  above  fires 
arose  from  similar  causes. 

Jti  like  manner  very  credible  clotli-workers  have  cer- 
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liied,  that  after  they  have  bought  wool  that  was  become 
wet,  and  packed  it  close  in  their  warehouse,  this  wool 
\mm  bomt  of  itself;  and  very  serious  consequences  might 
kive  followed,  if  it  had  not  been  discovered  in  time. 

The  spontaneous  accension  of  various  matters  from 
Ae  vegetable  kingdom,  as  wet  hay,  com,  and  madder, 
ttd  at  times  wet  meal  and  malt,  are  already  sufficiently 
kaown.  Bxpeiimeuts  have  likewise  i*epeatedly  been 
■ade  with  regard  to  such  phsenomeua  ;  and  it  will  pre- 
lently  appear,  tliat  hemp,  or  flax,  and  hemp-oil,  have  fre- 
^ntly  given  rise  to  dreadful  conflagrations.  Montet 
Mys :  In  the  year  1737^  ^  sort  of  sail-cloth,  called  pre- 
krty  lia>ing  one  side  of  it  smeai*ed  with  ochre  and  oil, 
took  fire  in  the  magazine  at  Brest,  where  it  h^  probably 
kindled  of  itself.  It  is  not  at  all  unlikely  that  many  fires 
in  sea-ports  have  arisen  from  these  self-accensions ;  as  it 
has  often  happened  that,  after  the  strictest  inquiry,  the 
ml  cause  of  them  has  not  been  discovered. 

About  twenty  years  ago,  several  fires  broke  out  within 
t  short  space  of  time  in  a  rope- walk,  and  in  some  wooden 
houses,  at  St.  Pctershurgh  ;  and,  in  all  these  instances, 
Mt  the  slightest  trace  of  wilful  firing  could  lie  found : 
bat  there  was  lying  in  the  rope-walk,  where  the  cables 
for  the  navy  are  made,  a  great  heap  of  hemp,  among 
vbich  a  considerable  quantity  of  oil  had  been  carelessly 
«pilt,  and  it  was  therefoi'e  declared  spoilt;  for  which 
reason  it  had  been  bought  at  a  low  pricci  and  put  up  to- 
gether, and  was  held  to  be  the  cause  of  the  fire.  The 
inferior  inhabitants  of  that  part  of  the  town  had  likewise 
hought  of  this  spoilt  hemp,  at  a  chea])er  rate  than  usual, 
for  closing  the  chinks,  and  caulking  the  windows  of  their 
hoases,  which  are  constrneted  of  balks  laid  one  upon  thtf 
•Hher.  At  this  i-ope-walk,  coils  of  cable  have  been  found 
lint,  and  the  peopl(^  have  been  obIi|;;ed  to  separate  them« 
<o  prevent  farther  danger. 

Vdi..  I.  V 
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It  was  in  the  spring  of  the  year  1780^  that  a  fire  wu 
discovered  on  board  a  frigate  lying  in  the  road  oflf  Gron- 
stadt ;  which,  if  it  had  not  been  timely  extinguished, 
would  have  endangered  the  whole  fleet  After  the  se- 
verest  scrutiny,  no  cause  of  the  fire  was  to  be  found ;  and 
the  matter  was  forced  to  remain  without  explanation,  but 
with  strong  surmises  of  some  wicked  incendiary  being  at 
tlie  bottom  of  it.  In  the  month  of  Aug^st9  in  the  same 
year,  a  fire  broke  out  at  the  hemp- magazine  at  St.  Peters- 
burgh,  1)y  which  several  hundred  thousand  poods  *  of 
hemp  and  flax  were  consumed.  The  walls  of  the  maga- 
zine are  of  brick^  the  floors  of  stone,  and  the  rafters  and 
covering  of  iron ;  it  stands  alone  on  an  island  in  the  Ne- 
va, on  which,  as  well  as  on  boai'd  the  ships  lying  in  the 
Neva,  no  fire  is  peimitted.  In  St.  Petersbui^h,  in  die 
same  year,  a  fire  was  discovered  in  the  vaulted  shop  of  a 
furrier.  In  these  shops,  which  are  all  vaults,  neither  Ire 
nor  candle  is  allowed^  and  the  doors  of  them  are  all  of 
iron.  At  length  tiie  probable  cause  was  found  to  be,  that 
the  furrier,  the  evening  before  the  fire,  had  got  a  roU  of 
new  cere-cloth,  (much  in  use  here  for  covering  tables, 
counters,  &c.  being  easily  wiped  and  kept  clean,)  and 
had  left  it  in  his  vault,  wherq  it  was  found  almost  con- 
sumed. 

In  the  night  between  the  SOlh  and  31st  of  April,  1781, 
a  fire  was  seen  on  board  the  frigate  Maria,  which  lay  al 
anchor,  with  several  other  ships,  in  the  road  off  the  island 
of  Gronstadt ;  the  fire  was  however  soon  extinguished; 
and,  by  the  severest  examination,  little  or  nothing  could 
be  extorted  concerning  the  manner  in  wliich  it  Iiad  ari- 
sen. The  gaiTison  was  threatened  with  a  scrutiny  thai 
should  cost  tliem  dear ;  and,  while  they  were  in  this  cm- 
el  suspense,  the  wisdom  of  the  sovereign  gave  a  turn  to  i 

^  A  pood  consists  of  40  pounds  Jluss,  or  36  pounds  EnglUb. 
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the  aflkir^  which  quieted  the  minds  of  all,  by  pomting 
out  the  proper  method  to  be  pursued  by  the  commission- 
ers of  inquiry,  in  the  following  order  to  Count  Cher* 
Michef. 

^*  When  M'e  perceived,  by  the  report  you  have  deli- 
^  vered  in  of  the  examination  into  the  accident  that  hap- 
^  pened  on  board  the  frigate  Maria,  tliat,  in  the  cabin 
'^  where  the  ftre  broke  out,  there  were  found  parcels  of 
^  matting,  tied  together  with  packthread,  in  which  the 
^  soot  of  burnt  fir- wood  had  been  mixed  with  oil,  for  the 
''  purpose  of  painting  the  ship's  bottom,  it  came  into  q)ir 
^^  mind,  that,  at  the  fire  which  happened  last  year  at  the 
'^  hemp-warehouses,  the  following  cause,  among  others, 
*^  was  assigned,  that  the  fire  might  have  proceeded  from 
^'  the  hemp  being  bound  up  in  greasy  mats,  or  even  from 
''  such  mats  having  lain  near  the  hemp :  therefore,  ne- 
^  gleet  not  to  guide  your  farther  inquiries  by  this  re- 
"  mark." 

As,  upon  juridical  examination,  as  well  as  private  in- 
qoiry,  it  was  found  that,  in  the  ship's  cabin,  where  the 
smoke  appeared,  there  lay  a  bundle  of  matting,  contain- 
ing Russian  lamp-black,  prepared  from  fir-soot,  moisten- 
ed with  hemp-oil  varnish,  which  was  perceived  to  have 
sparks  of  fire  in  it  at  the  time  of  the  extinction,  the  Rus- 
dan  admiralty  gave  orders  to  make  various  experiments, 
b  order  to  see  whether  a  mixture  of  hemp-oil  varnish 
and  the  forementioned  Russian  black,  folded  up  in  a  mat 
and  bound  together,  would  kindle  of  itself. 

They  shook  forty  jiounds  of  fir- wood  soot  into  a  tub, 
and  poured  about  thirty.five  pounds  of  hemp-oil  varnish 
upon  it :  this  they  let  stand  for  an  hour,  after  which  they 
poured  oflT  the  oil.  The  remainin,:;  niixtiire  they  now 
wrapped  up  in  a  mat,  and  the  bundle  >\as  lai<l  close  to 
the  cabin,  where  the  midshipmen  had  their  birth.  To 
avoid  all  suspicion  of  treachery,  two  officers  sealed  both 
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the  mat  and  the  door  with  their  own  seals,  and  stktioiidl 
a  watch,  of  four  sea-officers,  ,to  take  notice  of  all  that 
passed  the  whole  night  through ;  and,  as  soon  aa  uBf 
smoke  sliould  appear,  immediately  to  give  information  te 
the  commandant  of  the  port. 

The  experiment  was  made  the  S6th  of  April,  about  ii 
o^clock  A.  M.  in  presence  of  all  the  officers  named  mtti 
commission.  Early  on  the  following  day,  about  6  o'aodt 
A.  M.  a  smoke  appeared,  of  which  the  chief  eomnund; 
ant  was  immediately  informed  by  an  officer;  he  euA 
V(ith  all  possible  speed,  and,  through  a  small  bole  ill  tM 
door,  saw  the  mat  smoking.  Without  opening  the  dCMii^ 
he  dispatched  a  messenger  to  the  members  of  the  em- 
mission;  bnt,  as  the  smoke  became  stronger,  and  tA 
began  to  appear,  the  chief  commandant  found  it  neccantf 
ry,  without  waiting  for  the  members  of  the  commisuon^  (6 
break  the  seals  and  open  the  door.  No  sooner  was  1M 
air  thus  admitted,  than  the  mat  began  to  bum  with  gieafc* 
er  force,  and  presently  it  burst  into  a  flame. 

The  Russia  n  Admiralty,  being  now  fully  convinced  of 
the  self-enkindling  property  of  this  composition,  trans* 
mitted  their  experiment  to  the  Imperial  Academy  of  Sci- 
ences; who  appointed  my  friend  Mr.  Gleoi^y  a  veiy 
learned  and  able  adjunct  of  the  Academy,  to  make  fiuf^ 
ther  experiments  on  the  subject,  and  to  him  I  am  chiefly 
indebted  for  this  account ;  though,  being  myself  at  thi 
time  upon  a  visit  to  some  of  my  old  parishioners  at  Cnm- 
stadt,  I  made  myself  aequ^iinted  with  many  of  the  cir- 
cumstances on  the  spot. 

The  experiments  df  this  ingenious  chemist  are  of  greit 
importance,  as  they  form  a  valuable  addition  to  our  know- 
ledge on  the  subject ;  and  are  very  remarkable  from  the 
occasion  that  led  to  these  discoveries. 

Previous  to  the  relation  of  the  experiments,  it  is  necea- 
efaxy  to  observe,  that  the  Russian  fir-black  is  three  or  four 
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t  heavyj  Uiick,  and  unetiious,  than  Ihiit  kind  of 
k  black  which  the  Germaos  rail  kien-rahn.  The 
1  ptthered  at  Oclita,  near  81.  PetcrsLurgh,  at 
Im  Archangel,  and  othpr  places,  in  little  wooden 
I  resinous  fir-wood,  and  the  UDctnoasi  bark  of 
f  means  of  an  apparatus  uncomuioiily  eimple^ 
c  of  pota  vithoiit  hotloms  set  one  upon  the  pther; 
hd  Very  cheap.  The  famnus  fine  German  kien-  _' 
|t  called  in  Rns^ia  HoHand's  black.  lu  what  foK 
1 1  speak  of  raw  oil,  it  is  (o  be  undei-atood  of 
j  at  hemp-oil ;  but  most  commonly  the  latter, 
r  Vanifiih  is  made  of  ftre  pounds  of  hemp-oil  boiled 
wilh  two  ouHce*  and  a  half  of  miuium.  For  wrapping 
HM|^0iiiiJO9itioa,  Mr.  Gieurgi  made  use  of  eoarae  hcmp- 
^^^■lid  always  single,  never  double.  The  impres;na- 
^^^Bd  commixtares  were  made  in  a  large  wooden 
EHi^a  which  (hey  stood  open  till  they  were  wrapt  np 
in  linen. 

That  I  may  nol  be  loo  prolix,  I  will  select  and  com- 
;  BitDicate  only  surh  of  the  experitoetits  as  were  most  re- 
Bukalile.  and  succeeded  best. 

(  pounds  of  Russian  fir-black  were  slowly  im- 
1  with  five  pounds  of  hemp-oil  -  varnish ;  and, 
K  mixture  had  stood  open  five  hours,  it  was  bound 
Inen.     By  this  proeess  it  became  clotted ;  but 
Jie  black  remained  dry.     When  the  bundle  had 
t^en  hours  in  a  chest,  it  was  observed  to  emit  a 
i^ons,  and  rather  putrid,  smell,  not  quite  unlike 
nilingoil.     Some  parts  of  it  became  warm,  and 
I  much  ;  tlm  steam  was  watery,  and  by  no  means 
ibie.  Eighteen  hours  after  (he  mixture  wa.s  wrapt 
\  place  became  brown,  emitted  smoke,  and  directly 
Wards  glowing  fire  appeared.     The  same  thing  hap- 
fnwtA  in  a  second  and  a  third  place ;  though  other  places 
f  warm.     The  Are  crept  slowly  aronndj  and 
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gave  a  thick^  grey^  stinking  smoke.  Mr.  Gteo^  took  tl 
bundle  out  of  the  chest,  and  laid  it  on  a  stone  pavemeni 
"when^  on  being  exposed  to  the  free  m,  there  arose  a  do 
burning  flame,  a  span  high,  with  a  strong  body  o(  amok 
Noi  long  afterwards  there  appeared,  here  and  thore,  « 
veral  chaps,  or  clefts,  as  from  a  little  volcano,  the  vi^ 
issuing  from  which  burst  into  flame.  On  his  breaking  tl 
lump,  it  burst  into  a  very  violent  flame,  full  three  fe 
high,  which  soon  grew  less,  and  then  went  out.  Tl 
smoking  and  glowing  fire  lasted  for  the  space  of  d 
hours ;  and  afterwards  the  remainder  continued  to  ^o 
without  smoke  for  two  hours^longer.  The  grey  eartil 
ashes,  when  cold,  weighed  about  five  ounces  and  a  half 

In  another  experiment,  perfectly  similar  to  the  foregi 
ing,  as  far  as  relates  to  the  composition  and  quantitie 
the  enkindling  did  not  ensue  till  forty -one  hours  after  tl 
impi*egnation  :  the  heat  kept  increasing  for  three  hour 
and  then  the  accension  followed. 

It  is  worthy  of  remark,  that  these  experiments  succeed 
ed  better  on  bright  days  than  on  such  as  were  rainy ;  ai 
the  accension  came  on  more  rapidly. 

In  another  experiment,  three  pounds  of  Russian  fl 
black  were  slowly  impregnated  with  three  pounds  of  ra 
hemp-oil ;  and  the  accension  ensued  after  nine  hours. 

Three  quarters  of  a  pound  of  German  rahm  were  sloi 
ly  impregnated  with  a  pound  and  a  half  of  hemp-oil  va 
nish.  The  mixture  remained  seventy  hours  before  it  b 
came  hot  and  reeking.  It  then  gradually  became  hotte 
and  emitted  a  strong  exhalation }  the  effluvia  were  mou 
and  not  inflammable.  The  re-action  lasted  thirty-si 
hours,  during  which  the  heat  was  one  while  stronger,  ai 
then  weaker,  and  at  length  quite  ceased. 

Stove  or  chimney  soot,  mostly  formed  from  birch- woi 
smoke,  was  mingled  with  the    above-mentioned   sd 
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tances  and  tied  up ;  the  compound  remained  cold  and 
[uiet. 

Russian  fir-black,  mixed  with  equal  parts  of  oil  of 
orpentine,  aud  bound  up,  exhibited  not  the  least  re-^c- 
ion  OT  warmth. 

Birch-oil,  mixed  with  equal  parts  of  Russian  fir-black, 
md  bound  up,  began  to  grow  warm  and  to  emit  a  vola- 
ile  smell ;  but  the  warmth  soon  went  ofi*  again. 

From  the  experiments  of  the  Admiralty,  and  of  Mr. 
G>eorgi,  we  learn,  not  only  the  decisive  certainty  of  the 
lelf-accension  of  soot  and  oil,  when  the  two  substances 
ire  mixed  under  certain  circumstances,  but  also  the  fol- 
lowing particulars. 

Of  the  various  kinds  of  soot,  or  lamp-black,  the  expe- 
riments succeeded  more  frequently  and  surely  with  the 
coarser,  more  unctuous,  and  heavier,  like  Russian  pain- 
ters black,  than  with  fine  light  (Temian  rahmy  or  with 
eoarse  chimney-soot.  In  regard  to  oils,  only  those  expe- 
runents  succeeded  which  were  made  with  drying  oils,  el- 
filer  raw  or  boiled.  The  proportions  of  the  soots  to  the 
oils  were,  in  the  successful  experiments,  very  various ; 
the  mixture  kindled  with  a  tenth,  a  fifth,  a  third,  with  an 
equal,  and  likewise  with  a  double,  proportion  of  oil.  In 
general,  however,  much  more  depends  on  the  mode  of 
Mixture,  and  the  manipulation ;  and,  as  Mr.  Gcorgi  often 
observed,  on  the  weather :  for,  in  moist  weather,  the  bun- 
dles, after  becoming  warm,  would  frequently  grow  cold 
again. 

It  is  in  all  respects  remarkable,  that  it  should  never 
till  now  have  been  obseiTcd,  that  a  mixture  which  has 
been  made  millions  of  times,  in  all  proportions  and  (jnftn- 
tities,  for  painting  of  ships,  aud  the  oiitsides  of  wooden 
bouses,  and  sometimes  intentionally,  souietiiiies  acciden- 
tally, left  covered  or  open,  a  hmger  or  a  sluu'ler  time. 
ihould  be  capable  of  kindling  of  itself.   It  is  higlily  pro- 
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bablei  ihat^  eveu  on  this  occasion,  it  was  entirely  owin| 
to  the  attention  of  the  Empress  that  it  was  made  an  ob- 
ject of  inquiry,  or  even  that  it  was  at  all  observed. 

Before  I  finish  this  paper,  I  will  just  mention  a  self- 
accension,  not  noticed  till  of  late,  and  that  by  Mr.  QsgD- 
mann,  an  apothecary  at  Bremen.  He  prepared  a  baled 
oil  of  hyoscyamtiSy  or  henbane,  in  the  usual  way^  vitli 
common  oil.  The  humidity  of  the  herb  was  nearly  eva- 
porated, when  he  was  called  away  by  other  affiuxt,  ind 
was  obliged  to  leave  the  oil  on  the  fire.  The  evapocap 
tion  of  the  humidity  was  hereby  carried  so  far,  that  tbt 
herb  could  easily  be  rubbed  to  powder.  The  oil  hid 
lost  its  green  colour,  and  had  become  brownish.  In  thii 
state  it  w|is  laid  on  the  straining-cloth,  and  placed  in  tfai 
garden,  behind  the  house,  in  the  open  air. 

In  the  space  of  half  an  hour,  on  coming  again  to  thif 
place,  he  perceived  a  strong  smoke  there,  though  hs 
thought  the  oil  must  long  have  been  cooled :  on  closer 
inspection,  he  found  that  the  smoke  did  not  proceed  frafc 
the  oil,  but  from  the  herb  on  the  straining-cloth ;  at  the 
the  same  time  the  smell  betrayed  a  concealed  fire. 

He  stirred  the  herb  about,  and  blew  into  it  with  a  bel« 
lows,  whereupon  it  broke  out  into  a  bright  flame.  Had 
this  lierb  been  placed  in  the  house,  near  the  fire,  it  pjgU 
easily  have  been  supposed  that  a  spark  had  flown  inl^  it, 
which  had  caused  the  inflammation ;  but  this  was  not  0$ 
case ;  the  herb  had  kindled*  of  itself.  We  see  from  this, 
that  those  who  are  intrusted  with  the  preparation  of  boil- 
ed oils  should  take  care  they  do  not  give  occasion  to  dan- 
gers by  fire,  which  may  excite  suspicions  of  felonious  de- 
sigds,  to  the  ruin  of  innocent  persons  in  their  lives  or  re- 
putations.   I  am,  &c.  W.  TooKE. 

("To  be  continued. J 
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No.  14. 

dneription  of  a  Stove  on  the  Principles  of  the  Swedish 
Fire-place^  with  Head-openings^  by  Citizen  Guyton.* 

The  true  prinoiples  of  constrncting  fire-places,  so  as 
to  obtain  the  greatest  heat  with  the  least  eoiibiimption  of 
liiel,  have  been  kiiowri  for  some  time  in  France ;  but  they 
hive  been  much  less  generally  ai1o[)(e(U  than  the  necessi- 
ty for  economisini;  fuel  demands.  AVe  see.  many  Are- 
places  so  deep  as  to  eonsumc  double  the  quantity  of  fuel 
necessary,  and  yet  heat  (he  apartment  bat  faintly,  where 
half  the  expense  might  be  spared  by  altering  the  fire- 
place according  to  Count  Kumford's  plan. 

If  a  chimney  smoke,  instead  of  reducing  the  tunnel  to 
proper  dimensions,  so  that  descending  currents  cannot 
take  place  in  it,  strnveely  any  remedy  is  thought  of  but 
lir-holes,  which  recpiire  tiie  sacrifice  of  a  certain  quantity 
of  fuel,  to  counterhahiiice  the  effect  of  the  cold  air  conti- 
aoally  entering. 

The  use  of  the  Swedis!i  stoves  is  probably  yet  rare, 
Irom  their  not  having  been  constructed  on  just  principles, 
or  in  the  best  proportions,  at  tlieir  first  introduction.  As 
I  have  had  one  made,  which  appears  to  many  of  my 
fiiends  to  produce  an  astonishing  effect,  in  eom]jliance 
with  their  reouest  I  shall  give  an  exact  descrifrf ion  of  it, 
{wemising  however  a  few  principles  with  I'egaid  lo  fires. 

1.  The  heat  produced  is  propoi-tionate  only  to  the  air 
consumed  by  the  fuel. 

2.  The  cjuantily  of  beat  produced  by  a  given  quaiitity 
«r  fuel  is  greatest  m  hen  tlic  combustion  is  most  comjjleie. 

3.  The  coml>ustion  is  most  complete  when  the  fuligi- 

*  Nichol.  vol.  2.  p.  24.    Abridged  from  An.de  Chi m.  vol.  41.  p.  79. 

Vol.  I.  o 
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nous  part  of  the  fuel  is  retained  longest  in  pipes  in  "^ 
it  may  undergo  a  second  combustion. 

4.  Of  the  heat  produced  none  is  of  use^  but  wb 
diffused  through  the  space  to  be  heated^  and  retaiiu 
this  space. 

6.  The  temperature  in  this  space  will  be  highc 
proportion  as  the  current  of  air^  which  is  torenen 
keep  up  the  combustion^  is  less  disposed  to  absoi) 
heat  of  this  space  in  passing  through  it. 

Hence  we  deduce  the  following  obvious  conseqnei 

1.  The  fire-place  must  be  kept  separate  from  all  b 
tliat  conduct  heat  rapidly. 

8.  As  heat  can  be  produced  only  by  combustion, 
combustion  can  be  maintained  only  by  a  current  o: 
thb  current  should  be  attracted  into  pipes^  where  ii 
serves  the  requisite  velocity,  without  going  away  froi 
place  to  be  heated ;  so  that  the  heat  it  deposits  in  it 
dually  accumulates  in  the  whole  of  the  isolated  sto\ 
be  afterward  given  out  slowly^  according  to  the  laws 
equilibrium. 

3.  When  the  wood  is  consumed  to  such  a  point 
afford  no  more  smoke^  it  is  of  advantage  to  stop  the 
lets  of  these  pipes^  to  keep  in  the  heat^  which  wool 
carried  into  the  chimney  by  the  continued  curre 
fiT^h  air,  which  would  necessarily  be  of  a  lower  tern 
ture. 

4.  We  shall  obtain  a  higher  temperature,  and  pret 
it  longer,  under  similar  circumstances,  if  we  cons 
within  the  stove,  or  under  the  hearth  and  round  the 
place,  pipes  in  which  the  air  derived  from  withoi 
warmed  before  it  enters  into  the  apartment  to  suppoi 
fire,  or  to  replace  M'hat  has  been  consumed. 

These  pipes  ai-c  what  have  been  called  heat  open 
fhouLches  de  chaleur^J  because  instead  of  consid 
their  principal  object,  it  is  commonly  supposed,  that 
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aiv  made  to  give  a  more  ra|)icl  |)assa«:;e  to  the  heat  pro- 

(lu(T(l.     This  is  not  totally  without  foundation,  since  the 

temj»erature  of  the  air  issnini:;  from  them  is  increased  by 

the  heal  it  absorbs  from  the  stove  :  and  on  this  aeconnt 

some  might  be  disposed  to  nei^leel  tlnMn.  as  contrary 

to  the  most  essential  object^  that  of  relainins;  the  heat  in 

it:  but  it  is  to  be  observed,  that  we  can  shut  these  out- 

lets  when  we  please ;  and  that  we  may  even  cut  off  all 

(omnuinication  Avith  the  external  air  1)y  means  of  a  simple 

slider:  so' that  every  advanta:;e  may  be  derived  from  them 

H'ithout  any  ineonveniiMire.     It  must  be  added^  that  they 

arc  necessary  in  very  close  a|)artmenls,  unless  we  would 

expose  ourselves  to  currents  of  cold  air.     These  reasons 

have  induced  nie  lo  employ  the  heat  openings  in  the  Sw  c- 

(li!?h  stove,  to  which  they  had  not  been  applied. 

The  Swedish  stoves  arc  constructed  strictly  accordinjj; 
totlic  truest  principles,  and  the  pipes  in  which  the  smoke 
circulates,  are  disposed  in  the  best  manner  for  eiVectin*;*  its 
complete  combustion.  Their  utility  has  been  found  so 
Srcat.  that  they  have  become  general  in  Sweden,  where 
the  winters  are  very  severe,  and  where  they  have  dimi- 
nished the  consumption  of  wood  one  third,  so  that  tlu*re 
is  no  country  Avhere  the  inclemency  of  the  w  eather  is 
^uanled  against  at  less  expense.  They  liavc  likewise 
lieen  employed  advantageously,  w  ith  the  necessary  varia- 
tions of  form,  in  dye-houses,  brew  eries,  &c. 

Their  construction  is  by  no  means  expensive:  lh<y 
•^ave  iron-Avork,  and  recpiire  (uily  bricks  ur  tiles.  'Ihis^' 
3i»  rcromnuMided  to  be  placed  edgewise,  and  choM  n  as 
tli'm  i\^  possible  for  the  inner  walls.  The  ciirnlatiii^; 
n\)i:<  arc  to  be  placed  so,  that  rain  fallin2;(h)\\  n  \\ir  ( liiiii 
t'V  fi\n  uc\er  irct  iiilo  them.  The  method  of  nsi?m;  (hcin 
•^o  v:\^\,  that  in  the  largest  public  buildings  one  |)orsoji 
-uiliri'.nt  to  li<;hl  all  tiie  fires.     All  the  woo<l  thai  can 

riii..:»ined  in  tin*  fire-place,  which  is  very  small,  is  to 
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lie  put  in  at  nnec  :  H  is  to  he  sawn  into  piccrs  of  equal 
lengths }  and  as  s<m>ii  us  U  is  iMiriied;,  tlie  sUdpr  that  Ktops 
the  cpmmunirniioii  of  the  circulaliug  pipo  with  the  i- him 
ney  ia  to  be  tliniHt  in.  Ity  (hP)>c  means  uli  tin-  lical,  wbj 
the  fuel  is  capaMc  of  producin;;,  ■'euniiiK  in  tlic  piped 
issues  out  slimly,  nnti  uulj  todiffiiHc  itmit  in  tto  'i 
ment ;  while  a  Kii);;le  piece  of  Mootl.  that  had  nut  bun 
ftitlie  snme  tiiuc  with  tlic  ivst,  woiihl  oI)Iig«  Ih*"  "lidfi  b) 
bo  left  opcn^  and  the  correnl  irf"  air  npcessarj-  for  it(i,eai 
bnstioii  would  carr^'  ofl'  intii  the  vliinme^-  the  geutU 
of  flio  heat  produci-fl. 

Tlie  following  ia  a  description  of  tlic  stove  constr 
under  my  directiqna. 

V^i-  i,  Flute  S.  represents  a  front  view  of  the  stove : 
its  height  ja  104.  cnMimetreB  (about  Si  inches  French,) 
exelnsive  of  the  vase,  which  is  a  si-parate  ornament, 
merely  placed  on  (he  tnji. 

Its  hreadth  is  83  centimetres  (almiit  3 1  i  inches.)  J1 

Its  depth  SB  centimetres  (about  %i\  iflchcs.) 

The  height  may  vaiy  according  to  th«  hize'  i 
apartment,  and  he  extended  without  incniivcniencetDb 
metres  (about  6  feet  2  inches.)    It  ma^y  likewise  Jn).i| 
duced,  aa  I  have  done  for  stoves  in  a  lulHirntot^j,^ 
were  to  support  a  sand  bath  as  high  as  the  Imtut. 

The  other  t^vo  dimensions  are  detennitied  iiy  (hoi 
the  hricks  employed  to  fonn  the  interior  circulatory  pij 
which  should  be  in  certain  proportion)),  iliat  (lie  im 
may  pass  throngh  them  freely,  without  po  much  air  enffl 
ins  ^ilh  it  as  uunld  conde&se  it,  or  sink  the  leniperature" 
hi'h>w  the  di'L^vee  necessary  for  comhiwlinu. 

V  V  arc  tins  external  parts  of  the  tw  o  heat  openings. 

m  m  Apmiircs  of  the  stove,  by  whii  h  the  :)ir,  tliat  i» 
to  issiivi  tlintii^ii  the  heiU  openings,  enii-vs.  Tht^sc  ar^ 
chised  whpu  the  air  is  drawn  from  wUIkuiL  thnnij^h  n  pip^ 
puj-sins;  under  the  flow;  which  is  much  more  advinitia- 
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^us  for  renewing  the  rcspirable  air  of  the  apartinenty 

and  prevettts  the  danger  of  currents  of  cohl  inv  attracted 

by  the  fire ;  and  which  is  necessary^  as  I  ha^.  c  ol^^^erved^ 

irhenever  the  volume  of  air  in  the  apartment  is  not  suffi- 

cient,  to  supply  both  the  consumption  of  tlie  fne«  and  tlie 

^  eirralatioD  in  the  heat  pipe?. 

Fig.  i.  is  a  plan  of  the  foundation  of  the  hearth  at  the 
height  of  the  line  A  B,  fig.  i.  1 1  are  em[)(y  s]>aces,  to  re- 
ceive the  air^  and  convey  it  into  tlie  compartments,  where 
it  is  to  be  Seated  before  it  issues  by  the  lieat  openings^ 
whether  the  air  be  obtained  from  without,  or  simply  by 
the  apertar^  m  m,  fig.  1 . 

Fig.  8.  pL  4.  plan  at  the  height  of  the  tine  G  D,  fig.  1 ; 
that  above  the  door  of  the  fire-place,  nvnn  are  the  dou- 
Ue  plates  of  cast  iron,  forming  the  compartments  in  which 
air  is  to  receive  tlie  effect  of  the  heat  of  the  fire. 
0  0  The  empty  space  between  these  plates. 
Fig.  4.  Front  section  at  the  line  1  K,  fig.  3,    The  ar- 
liWB  indicate  the  direction  of  the  smoke  in  the  ciranlatory 
fipes  of  the  front  part.* 

In  this  the  plates  of  iron  n  n  are  seen  in  their  perpen- 
iicnlar  situation,  with  the  tongues  which  form  their  com- 
lartments  on  each  side  of  the  fire-place.  One  of  these 
plates  is  represented  in  front  fig.  7- 

T  is  an  opening  left  at  the  bottom  of  the  fourth  circu- 
litory  pipe,  to  restore  the  draught  of  air  in  the  fire-place, 
if  necessary,  by  burning  tliere  a  few  slips  of  paper,  or 
Mher  liglit  combustible ;  I  say  if  necessatnfy  because  I 
lave  found  by  experience,  that  this  precaution  may  be 

'  ABHig  the  number  of  Swcdisb  stoves  described  and  delineated  in  the  col- 
kc*JQn  published  by  banm  f.'ronstedt  tlicre  arc  several,  the  circulating*  pipes  of 
^hich  pass  under  the  hearili  This  gives  them  a  little  more  extent  no  doubt, 
Wi  u  toon  aa  the  hearth  is  covered  with  ashes,  the  air  pn-ssin^jr  beneath  can  rc- 
^bvit  a  very  slif^ht  impression  of  heat ;  it  oblij^es  the  lire-place  to  be  raised 
^f**? ;  and  it  renders  tlic  construction  more  complex  and  expensive.  For 
'^  (tuoiu  I  have  adopted  tlic  most  simple  plan. 
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neglected^  as  soon  as  the  stove  has  been  heated  so  as  ta 
have  lost  all  its  internal  dampness. 

The  door  of  this  sort  of  blower,  or  air-vent,  ought  to 
ihut  very  close.  For  this  purpose  it  is  sufficient,  to  cat 
a  piece  of  brick  of  the  proper  size,  to  make  a  hole  in  H 
to  receive  a  handle,  and  to  fasten  upon  it  a  piece  of  plate 
iron  projecting  a  little  all  round  it. 

Fig.  5.  Plau  at  the  height  of  the  line  E  F,  fig.  1. 

Fig.  6.  Transverse  section  at  the  line  G  H  of  fig.  8, 
which  shews  the  height  of  the  fire-place^  and  the  first  di- 
rection of  the  flame. 

V  points  out  the  arrangement  of  the  heat  pipes. 

The  dotted  lines  give  the  pi-ofile  of  the  party  walls^ 
which  form  the  four  grand  circulating  pipes. 

R  the  pipe  which  conveys  the  smoke  from  the  circali- 
tory  pipes  into  the  chimney,  and  in  which  is  the  re 
that  cuts  ofiT  the  communication.  It  is  a  common  stova' 
tunnel  of  plate  iron  ;  but  it  would  be  better  to  use  a  sub- 
stance more  slowly  conducting  heat,  as  an  earthen  tuba 
made  on  pur[)ose,  for  that  part  in  which  the  slider  or  stop 
plate  acts. 

The  elbow  made  by  this  pipe  to  reach  the  chimiM| 
renders  it  unnecessaiy  to  repeat,  that  it  is  a  point  of  the 
first  importance  for  the  body  of  the  stove  to  be  completely 
separate  fiom  the  wall.  That  wiuch  I  have  described ii 
25  ccuti  metres  (about  9  inches)  distant  from  the  nearest 
point  of  the  nich  in  which  it  is  placed. 

8  is  an  elongation  of  the  perpendicular  pipe  that  enteii 
info  the  chimney.  It  is  intended  to  receive  the  water  that 
might  condense  in  the  upper  part,  to  prevent  it  from  get- 
ting into  the  stove.  The  ca])  at  the  end  of  this  elongatiM 
allows  the  pipe  to  be  cleaned  without  taking  it  down. 

The  dotted  lines  fonminij;  the  square  space  Q  mark  a 
place  where  a  nich  may  be  made,  or  a  sort  of  little  stove, 
as  is  done  in  some  of  the  Swedish  stoves,  and  would  ad- 
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Ttntageously  supply  the  place  of  thet  brick- work,  with 
nhich  it  must  otherwise  be  filled  up. 
All  these  figures  being  drawn  on  the  same  scale^  there 

will  he  no  difficulty  in  preserving  the  proportions  of  the 

futs. 

The  construction  of  this  stove  is  neither  difficult  nor 
expensive.  For  the  outside  nothing  is  wanted  but  Dutch 
liks,  such  as  are  used  for  common  stoves^  that  is  to  say 
thin  in  the  middle^  and  having  a  border  all  round,  wliich 
terres  to  give  them  more  stability.  They  are  fixed  in 
like  manner  by  a  band  of  metal.  The  hind  part  may  con- 
sist entirely  of  bricks.  The  vase  placed  on  the  slab  of 
urble  or  stone,  which  covers  the  stove,  is  a  mere  oma- 
Mnt 

If  it  be  tliouglit  proper  to  have  no  heat  openings,  all 
ike  interior  structure  may  be  made  of  bricks  of  proper 
sizes,  laid  with  loamy  earth  moistened,  and  set  on  edge 
ht  the  circulatory  pipes,  without  any  iron  except  a  cast 
plate  over  the  'fire-place,  and  a  door  and  frame  in  the 
Bsnal  manner. 

The  expense  of  the  heat  openings  however  consists  on- 
ly in  four  cast  iron  plates  with  tongues  and  grooves  to 
form  the  compartments  represented  at  fig.  7-  AH  the  rest 
is  done  with  plate  iron,  bent  round  and  ri vetted,  which, 
wkn  once  enclosed  in  the  masonry,  will  not  admit  the 
escape  of  the  air. 

Cast  iron  plates  with  grooves  are  well  known,  since 
Franklin's  stoves  have  been  adopted.  If  it  were  found 
dificnlt  to  procure  them*,  their  place  might  be  supplied  in 
two  Mays.  Fii"st  by  portions  of  pipes  of  cast  iron,  which 
■light  be  placed  vertically  side  by  side,  serving  as  the 
inside  walls  of  the  fire-place,  and  communicating  with 
Mh  other  by  little  channels  at  top  and  bottom  formed  in 
ihe  masonry'.     Hecoiidly.  by  common  plain  east  plates^ 
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soft  enough  to  admit  of  being  bored ,  so  as  to  rivet  on  ben 
slips  of  plate  iron,  which  would  perfectly  answer  th 
purpose  of  the  tongues  and  grooves.  As  these  would  ne 
ver  be  exposed  to  the  action  of  the  flame^  there  is  no  rea* 
son  to  fear  their  casting.  The  latter  of  these  two  me- 
thods is  obviously  the  most  advantageous^  as  it  ocenpiea 
less  room,  and  yet  aftbrds  more  surface  to  receive  the  ac- 
tion of  the  heat^  and  communicate  it  to  tlie  circulatiif 
air. 

In  concluding  my  description  of  this  stove  I  ought  not 
io  omit  saying,  that  nearly  two  years  experience  has  eoB- 
vinced  me  of  the  good  effects  of  its  proportions. 

It  is  placed  in  a  room  fronting  the  uorth^  the  floor  rf 
which  measures  47  metres  square  (about  IS  toises  \)  urf 
which  is  4S.5  decimetres  (13  feet)  high. 

Every  day  a  log  of  wood  S8  or  30  centimetres  (10  or 
11  inches)  round,  sawn  into  three  pieces,  or  an  eqnd 
quantity  of  smaller  wood|»  is  burned  in  it  at  once.  Tbt 
slider  of  the  door  of  the  fire-place  is  shut,  and  the  key 
R,  tig.  6,  is  turned,  as  soon  as  the  wood  is  reduced  la 
charcoal.  Ten  hours  after  the  air  throughout  the  room 
is  at  a  temperature  above  the  mean  ;  and  the  centigradB 
thermometer,  placed  36  centimetres  (above  13  inches) 
from  the  stove,  rises  rapidly  to  16  or  17  degrees. 

To  shew  still  more  plainly  to  what  degree  the  economy 
of  fuel  and  preservation  of  heat  may  be  carried  by  this 
construction,  I  shall  relate  another  experiment,  wliich  I 
have  repeated  on  several  occasions,  and  which  has  al- 
ways afforded  me  very  nearly  the  same  results. 

The  thermometer  in  the  room,  in  which  there  was  no 
fire  the  day  before,  being  between  9  and  10  degrees,  ft 
log  sawn  in  three  as  usual  was  put  into  the  fire-plac* 
about  eleven  in  the  morning ;  and  at  three  in  the  after- 
noon a  similar  quantity  of  fuel  was  put  in. 
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our  o'clock  the  thermometer^  placed  at  the  distance 
mentioned^  was  at  4B  degrees. 

At  five^  at     87  degrees. 

At  seven^      84i. 

At  nine^        31. 

At  midnight,  86. 
could  not  bear  to  touch  with  the  hand  the  iron  rim 
beat  openings.  The  bulb  of  the  thermometer  be- 
iced  opposite  one  of  these  openings,  at  the  dis* 
if  8  centimetres  (about  3  inches)  rose  in  four  mi- 
ll 85^ 

next  morning  at  0  o'clock  the  thermometer^  which 
m  again  placed  at  the  distance  of  80  eeatlnietieiy 

lly  at  noon,  that  is  to  say  twenty-one  hours  after 
wood  was  put  in,  and  eighteen  hours  after  the 
1  been  turned,  all  the  wood  being  reduced  to  char* 
e  thermometer  stood  between  IS"*  and  lO*".  It  wai 
laced  two  centimetres  only  from  one  of  the  heat 
;b,  and  in  less  than  six  minutes  it  rose  to  1t6^. 
le  effects  are  so  different  from  what  we  commonly 
by  the  consumption  of  three  or  four  times  as  much 
lat  I  may  expect  more  than  one  reader  to  suj^ose 
xa^erated ;  but  I  hope  a  sufficient  number  will 
id  disposed  to  make  trial  of  these  stoves,  thai 
Btimony  and  example  may  at  length  triumph  over 
its,  and  produce  a  general  conviction,  that,  with* 
ering  any  privation  ourselves,  we  may  preserve 
offspring  what  useless  waste  is  daily  robbing 
f  in  an  article  of  the  first  necessity. 


I. 
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No.  15. 

Description  of  the  different  Methods  of  bUnting  up  Rock 
under  Water.    By  A.  Baillet,  Inspector  of  Mmes.* 

Ist^  The  operation  of  blowing  up  rocks^  whieh  thi 
French  call  tlrage  des  minesy  is  not  in  general  attendei 
ivith  much  difficulty^  when  the  hole  of  the  mine  is  piereed 
in  dry  compact  ground  without  any  fissure  or  cavity. 
When  the  ground  is  cavernous  or  hollow,  or  when  wi- 
ter  oozes  through  its  pores,  it  becomes  more  troublesoiu^ 
and  requires  particular  care.  When  it  is  necessarj  to 
blow  up  rocks  at  the  bottom  of  the  water,  the  diffienltifll 
are  increased.  In  that  case  the  usual  processes  mnstbi 
abandoned,  and  others  must  be  resorted  to. 

2d,  The  method  of  blowing  up  rocks  in  the  laikr 
case  is  little  known,  and  not  much  practised  r  it  uMf^ 
however,  be  of  great  utility  in  many  cases,  not  onlyii 
the  working  of  mines,  but  in  the  execution  of  pobb 
works  of  importance.  These  motives  have  induced  afi 
to  give  a  description  of  the  three  principal  methods  oi 
blowing  up  mines  under  water. 

The  first  is  that  used  in  the  mines  in  the  northern  pill 
of  the  republic :  it  is  proper  to  be  resorted  to  when  Ai 
depth  of  the  water  which  covers  the  ground  intended  ti 
be  blown  up  is  not  above  15  or  18  decimetres. 

The  second  has  a  great  resemblance  to  the  proM 
usual  in  mines  when  the  ground  suffers  the  water  to  ooi 
through  it.  It  is  simpler  and  less  expensive  than  il 
preceding,  and  appears  to  me  to  lie  very  proper  for  cas 
when  there  are  only  a  few  decimetres  of  water  above  11 
ground. 

The  third  is  suited  to  gi-cat  depths  of  water,  such 

*  Tilloch,  vol.  13.  p.  268.    From  the  Journal  des  Mines,  No.  56. 
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4,  5y  or  6  metres  :  it  is  that  employed  at  Garlscrona.  It 
is  Teiy  ingenions^  and  seems  hitherto  to  have  been  un- 
bown  to  the  French  miners. 

Sdy  But,  before  I  begin  to  describe  these  methods^  it 
■ay  be  of  some  use  to  mention  here  an  interesting  me- 
Mir,  printed  in  the  Journal  de  Physique  for  the  year 
tf!%on  the  construction  of  air-boats  proper  for  facili- 
Wing  the  execution  of  all  sorts  of  works  under  water^ 
vilkoat  employing  pumping.  C.  Coulomb^  the  author  of 
Att  Bemoir^  after  describing  the  method  of  constructing 
tte  iir-boat^  sliews  in  what  manner  it  is  to  be  used.  He 
pmiits  oat  the  means  by  which  it  may  be  made  to  sink  at 
fkuare^  of  placing  the  workmen  under  the  box^  of  con- 
tinudly  renewing  the  air^  of  removing  the  rubbish  and 
Ityiag  a  foundation  of  mason-work  at  the  bottom  of  deep 
Viler.  He  then  calculates  the  time  necessary  for  re- 
ABving  a  metre  in  height  from  the  bank  of  Quille-boeuf^ 
wUeh  interrupts  the  navigation  of  the  Seine ;  and  fore- 
mng  the  cases  in  which  mattocks  or  pick-axes  would 
k  nuiifflcient  for  clearing  obstructions  from  the  bottom 
if  the  water^  and  where  the  hardness  of  tlie  rock  miglil 
Rqoire  the  use  of  gun-powder^  he  proposes  two  methods 
if  blowing  up  rocks  under  water. 

h  one,  the  workman  placed  under  the  box  bores  the 

nek,  and  introduces  into  the  bottom  of  the  hole  a  box  of 

tb  plate  filled  with  gun-powder^  to  which  is  soldered  a 

mil  tube,  also  of  tin  plate,  which  rises  above  the  water 

it  ebb-tides,  and  which  is  stopped  with  some  greasy  mat. 

fcr,  after  having  been  filled  with  a  very  weak  composi- 

Am  to  serve  as  a  train.     The  sea,  as  it  rises,  makes  the 

tir-boat  fioat;  and  when  its  lower  edge  has  risen  higher 

than  the  extremity  of  the  tube,  it  is  then  removed,  and 

when  the  ebb-tide  uncovers  that  extremity,  a  person  goes 

in  a  boat  and  sets  fire  to  it. 

Ju  the  other  method,  which  the  author  proposes  for 
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ihe  Mediterranean^  and  rivers  where  the  asdistaiice  of 
the  tide  cannot  be  employed^  the  tube  of  tin  plate  whidi 
contains  the  train  rises  only  3  decimetres  above  the  rocli:| 
but  is  terminated  by  a  leather  pipe  covered  on  the  outsidt 
with  some  M^ater-proof  substance^  and  in  the  inside  with 
an  incombustible  varnish^  and  secured  from  the  preasiin  ^ 
of  the  water  by  a  spiral  winding  made  of  wire.    Its  ex-  '"-. 
tremity  must  be  carefully  closed^  and  a  buoy  attmched  to 
it  carries  it  to  the  surface  of  the  water  when  the  air-boit 
is  afloat. 

4th^  I  shall  say  nothing  further  of  these  method^  2 
which  suppose^  as  may  be  seen^  the  assistance  of  tk  4 
air-boat.  I  only  wished  to  point  them  out,  because  ^  J 
may  be  useful  in  many*  cases,  and  may,  besides,  ^ve  ritt  \ 
to  new  ideas,  and  serve  to  modify  the  three  partienlv 
methods  which  are  the  object  of  this  memoir. 

I.  Method  of  blowing  up  Rocks  at  the  Depth  of  10  or  18 

Centimetres  under  Water. 

0th,  This  method  consists  in  the  following  operatioiii:  : 

First,  bore  the  hole  at  the  bottom  of  the  water  by  tin 
help  of  borers,  and  instruments  of  proper  length. 

Then  place  in  the  hole  a  tube  of  tin  plate  closed  at  the  ^ 
lower  extremity.  The  exterior  diameter  of  this  tube  ii  Z. 
of  such  a  size  that,  when  introduced  into  the  bore,  it  ibi|  | 
fill  it ;  and  its  length  must  be  such  as  that  it  shall  rin  - 
some  centimetres  above  the  surface  of  the  water. 

Then  send  down  to  the  bottom  of  this  tube  the  car*  il 
tridge  filled  with  powder ;  introduce  the  priming  rod,  ani  : 
ram  round  it  clay  or  plaster  according  to  the  usual  pro-  ;: 
cess,  and  only  to  the  height  corresponding  to  the  summit  ^ 

of  the  hole.  ! 

f 

In  the  last  place,  dravi'  the  priming  rod  and  introduce  I 
the  train,  and  set  fire  to  it  with  all  the  necessary  prectu-  ■ 
tions,  that  the  workmen  may  be  sheltered,  from  diuiger  it  • 
the  time  of  explosion. 
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Observation. 

fiUiy  This  method  has  been  often  employed  with  ad* 
antage  in  several  mines  of  the  republic  :  it  may  serve 
ifher  for  deepening  wells^  or  making  other  excavations^ 
irlien  the  means  used  for  keeping  the  ground  and  bottom 
if  wells  constantly  dry  are  insufficient. 

D.  MeAod  proposed  for  blowing  up  Rocks  some  Bed- 

metres  below  Water. 

Tih^  When  the  ground  or  rock  to  be  blown  up  is  co- 
?ered  only  by  some  decimetres  of  water^  the  miner  can 
•ee  the  rock  which  he  bores,  and  the  hole  to  be  loaded^ 
with  as  much  ease  as  if  there  were  no  water^  and  can 
work  with  the  same  facility.  In  this  case^  to  save  ex- 
pense^ the  tube  of  tin  plate  may  be  omitted,  and  a  car- 
tidge  of  pitched  cloth,  such  as  that  employed  in  ground 
ihrough  which  the  water  oozes  in  every  part,  may  be  em- 
ployed, adapting  to  it  a  rod  of  hollow  wood  *  destined 
Id  contain  the  train  that  conveys  the  fire  to  the  powder. 
Hie  diameter  of  the  aperture  of  this  rod  may  be  only  a 
Rew  millimetres,  and  its  length  must  exceed  the  upper  le< 
rd  by  some  centimetres. 

8th,  If  this  method  be  adopted,  first  construct  a  cylin- 
irie  cartridge  of  cloth  or  pasteboard,  and  fill  it  with  gun- 
powder ;  insert  into  it  the  rod,  which  must  descend  to 
flie  middle  of  the  length  of  the  cartridge  without  ap- 
proaching the  interior  surface  of  the  wrapper;  pinch 
closely  the  upper  part  of  the  cartridge  around  the  rod, 
aad  cover  the  cartridge  and  whole  rod  with  pitch  or  some 
kind  of  vamish.f  Then  send  down  the  cartridge  fur- 
nished with  its  rod  into  the  hole  of  the  rock,  and  drive 
in  strongly  two  plugs  of  dry  wood  to  scr^e  as  wadding. 

*  Thli  rod  might  be  made  of  the  elder  or  honeysuckle. 
f  A  folution  of  Spanish  wax  in  alcohol  is  attended  with  the  advantag;e  of 
tin|^  siKcdily^  and  of  remauiing^  water-proof  for  a  long  time. 
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These  plugs  must  have  a  longitudinal  groove,  that  thej 
may  glide  along  the  rod  and  suffer  the  water  to  eaaqpe. 

Observation. 

0th,  Instead  of  a  rod  of  hollow  wood  you  may  en- 
ploy,  with  advantage,  either  a  tube  df  tin  plate  aboit 
four  millimetres  in  diameter,  terminating  at  the  lower  ex- 
tremity, which  must  be  inserted  in  the  cartridge  in  a  tnu- 
cated  cone,  and  an  orifice  of  two  millimetres ;  or  a  leadoi 
pipe  drawn  in  the  manner  of  wire-drawers,  having  the 
same  dimensions  as  the  above,  and  whose  resistance  my 
be  sufficient,  if  you  take  care  to  introduce  into  it,  whib 
you  drive  in  the  wadding,  a  rod  which  may  exactly  fiQ 
the  interior  vacuity. 

If  you  have  at  hand  any  kind  of  composition  ci^abh 
of  acquiring  hardness  in  a  little  time  *  at  the  bottom  of 
the  water,  you  may  substitute  for  the  rod  and  metallie 
tubes  a  flexible  tube  of  cloth  done  over  with  pitch  or 
gum.  In  this  case,  it  will  be  necessary  to  introduce  the 
priming  rod  into  the  tube,  while  you  drive  in  the  wad- 
ding to  prevent  its  depression.  The  cloth  of  the  tube, 
the  upper  extremity  of  which  is  destined  to  rise  above 
the  hole  in  the  rock,  must  be  sufficiently  thick  and  strong 
that  the  pressure  of  the  water,  which  I  suppose  to  be 
some  centimetres  above  the  ground,  may  not  fiatten  U^ 
even  if  the  liquid  should  introduce  itself  between  the- 
tube  and  the  composition. 

m.  Method  of  blowing  up  Bocks  under  Water  at  oaf 

Depth. 

10th,  This  method,  on  the  first  view,  has  a  resem- 
blance to  that  first  described,  since  a  tube  of  tin  plate  if 
employed  in  it ;  but  it  differs  essentially  from  it  in  this 

*  A  mixture  of  quickUme  and  plaster  newly  calcined  would,  perhaps,  1r  ot 

tiua  kind. 
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respect,  that  instead  of  wadding  above  the  charge^  ac 
eoiding  to  the  usual  method,  you  employ  an  inflexible 
ahaak  charged  with  a  weight  at  its  upper  extremity,  and 
tanunating  at  the  lower  in  a  segment  of  an  iron  eylin- 
ittf  which  performs  the  office  of  a  wedge,  and  is  ap. 
filed  exactly  upon  another  similar  wedge  inverted  and 
mtiiig  on  the  upper  end  of  the  cartridge. 

The  effect  of  this  disposition,  as  may  be  readily  con- 
rnnAf  is  to  force  the  wedge  which  adheres  to  the  car- 
tridge to  ascend  a  little  at  the  time  of  the  explosion,  and 
io  ac|iieeKe  itself  closely  against  the  upper  wedge  so  as  to 
dote  the  hole  in  the  rock. 

11th,  The  description  of  this  process  may  be  seen  in 
the  twelfth  volume  of  the  Memoirs  of  the  Academy  of 
Stoclholm;  I  shall  therefore  give  a  literal  translation 
dlL* 

IV.  JWv  Method  of  blowing  up  Socks  under  Water ^ 

by  Daniel  Thunberg. 

A  profile  of  the  rock  which  has  been  bored,  and  into 
wUch  the  charge  is  introduced,  is  represented  Plate  3. 
I&8. 

The  charge  is  contained  in  a  tube  of  tin  plate  imper- 
Mable  to  water,  a  vertical  section  of  which  is  represent- 
td  in  the  same  figure.  The  lower  extremity  of  this  tube 
Mst  be  adjusted  properly  to  the  hole  which  has  been 
bored  in  the  rock. 

The  charge  consists  of  a  paper  cartridge  filled  with 
gBBpowder,  and  attaciued  to  the  iron  wedge  b  with  a 
thread  such  as  that  used  for  sewing  sails. 

To  this  first  wedge  b  is  applied  another  c,  which  ad« 
beres  to  an  iron  rod  that  rises  above  the  tube. 


respecting  this  procesi  may  be  found  also  in  a  larg^  work  entitled 
^Kriftion  det  Travaux  executci  a  CarUerottflf  P^  Daniel  Thunberg. 
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On  the  plane  face  of  these  wedges  is  a  groove  made 
with  a  file  which  reaehes  to  the  powder :  this  groove  is 
continued  throughout  the  whole  length  of  the  tobe  of  tin 
plate  by  means  of  a  wooden  rod  iy  hollow  on  the  sids 
turned  towards  the  iron  rod^  to  which  it  ismadefiutwifli 
strong  packthread. 

Before  this  rod  is  attached  to  the  iron  one^  a  natd^ 
which  proceeds  from  the  upper  extremity  and  cmmnai- 
cates  with  the  interior  of  the  cartridge^  is  placed  in  ths 
groove. 

e  is  a  train  applied  to  the  end  of  the  match. 

B  C  are  two  rafts  which  enable  the  workmen  to  bm  1 

■ 

the  rock  and  blow  it  up.  | 

D  is  a  weight  which  prevents  the  iron  from  being  le-  i 
polled  too  far  when  the  explosion  takes  place. 

£  F  G  H  I  are  different  pieces  necessary  for  eba^  j 
ing.  E  is  the  cartridge  furnished  with  its  wedge,  seen  \ 
sideways;  F  the  wedge  seen  in  front;  Gthe  woodiiJ 
rule  and  its  groove ;  H  the  upper  wedge  and  its  iiwJ 
rod ;  I  the  tube  of  tin  plate ;  K  section  of  the  woodM:.: 
rule  and  its  groove. 

When  the  rock  has  been  bored  according  to  the  osoal  ^■ 
method  by  employing  a  borer  pretty  strong  and  of  sack  '  ■ 
a  length  as  the  depth  of  the  water  may  require,  intro- 
duce into  it  the  tube  into  which  the  chai^  has  been  put} 
then  apply  the  train  e,  and  having  placed  the  weight  B 
above  the  rod^  set  fire  to  it.     The  explosion  will  imme- 
diately  take  place  :  the  wedge  b  would  be  expelled  lNit:j 
for  the  wedge  c^  which  cannot  give  way ;  and  the  two 
wedges  being  thus  united,  confine  the  charge,  the  effect  ^ 
of  which  will  never  fail,  as  has  been  proved  by  expe- 
rience. 

Four  feet  of  the  tube  and  the  lower  wedge  are  in  ge- 
neral lost ;  but  the  upper  wedge  may  be  employed  for 
new  charges,  because  it  is  never  damaged. 
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Observation. 
hy  This  method^  the  success  of  which  is  proved, 


fWy  no  doubt^  to  he  known  by  all  those  engaged  in 
ondertakings^  and  who  have  frequent  occasion  to 
it*  It  is,  perhaps,  susceptible  of  being  modified ; 
appears  to  me  that,  without  employing  the  imper- 
e  tube,  a  varnished  cartridge  might  be  used,  with 
ible  tabe  proceeding  from  it,  lodged  in  the  groove 
en  the  two  wedges,  and  then  rising  above  the 
• 

■e  also  might  be  conveyed  to  the  powder  below  the 
*  by  means  of  a  strong  discharge  of  electricity ;  but 
can  be  expected  from  this  method  in  the  hands  of 


Hie  last  place,  the  lower  wedge  might  be  made  of 
md  very  dry  wood. 

hf  But,  in  whatever  manner  this  method  may  be 
;yed,  it  will  not  require  great  expense,  and  it  may 
fid  with  great  advantage  for  deepening  ports,  ren- 
;  certain  harbours  more  convenient  and  safe,  and 
wing  rivers  and  streams  from  those  rocks  which 
let  ttieir  course  and  impede  the  navigation  of  them. 

.  Iteiel  Thunberg  employed  the  same  means  to  raise  large  blocks  of 
■■  tlie  bottom  of  the  water.  For  this  purpose  a  hole  is  bored  in  the 
tth  a  miner'B  borer  to  the  depth  of  twenty  or  twenty^Ave  centimetreflp 
94gct  are  introduced  into  it,  forming  by  thdr  Junction  a  cylinder  so  aa 
le  hole.  Several  blows  are  then  struck  on  the  iron  bar  which  adheres  to 
er  wedge :  the  two  wedges  arc  then  closely  squeexed  together,  and  the 
raised  out  of  the  water  by  means  of  a  windlass  and  a  ctfrd  attached  to  a 
xiin  the  lower  wedge. 


L.  T. 


itHb  Hints  far  the  Formatian  qf 

No.  16. 

[The  intention  proposed  in  introducing;  the  following  fNtpen^i 
Mr.  De  Saussure,  is,  to  point  out  to  persons  in  different  pwts  9t4m 
United  States  those  various  objects  of  inquiry  which  they  my  ~ 
it  in  their  power  to  make,  and  which  may  subserve  the 
of  science ;  at  the  same  time  a  large  mass  of  important  i 
may  be  collected  into  a  point,  which  may  eventually  prove 
cial  to  the  country,  by  unfolding  the  resources  we  possess  frifnt 
ourselves.  Many  intelligent  settlers  of  our  western  tenitBry^H' 
no  doubt  be  glad  to  have  subjects  of  general  inquiry  pointed  Cfft  B* 
them;  whilst  those  more  peculiarly  local  will  readily  occur  fioB; 
their  own  observations.]    En.  ^ 

Agenda  ;  or  a  Collection  of  Observations  and  ItaMOfdM^ 
the  results  of  which  may  serve  as  the  FouniaiiimfiitB 
Theory  of  the  Earth.    By  M.  db  Saussure.* 

Whe^  about  to  contemplate  objects  so  compleK^v: 
those  that  must  be  studied  to  found  on  observatim  W 
basis  of  a  theory  of  the  earthy  it  is  indispensably  jmm 
sary  that  we  should  previously  form  a  regoltf  ^M^ 
prescribe  for  ourselves  a  certain  order ;  and  miniite  dkiirk^ 
if  I  may  use  the  expression,  the  questions  whieh  #6  ifA 
to  propose  to  nature.  As  the  geologist  commonly  jstadw 
and  observes  while  travellings  the  least  distraction  wqi 
deprive  him,  perhaps  for  ever,  of  an  interesting  obfMti 
Even  without  interruption  the  objects  of  his  study  aife '^ 
various  and  so  numerous,  that  some  of  them  may  eaal| 
escape  his  notice.  An  observation  which  appears  in- 
portant,  by  engaging  his  whole  attention,  makes  him  of- 
ten forget  others :  sometimes  he  is  discouraged  by  InuI 
weather,  or  becomes  absent  thn)ugh  fatigue  ;  and  the  ne- 
glect produced  by  all  these  causes  gives  rise  to  deep  »• 
gret,  and  even  frequently  obliges   him  to  turn  bict 

*  Tillocb,  vol.  3.  p.  33.    From  the  Journal  des  Mines^  Na  SO. 
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sreas  if  he  has  a  collection  of  memorandums  on  which 
IB  from  time  to  time  cast  his  eye,  he  will  be  remind- 
i  all  those  objects  which  ought  to  engage  his  atten- 
This  collection,  confined  at  first,  will  be  extended 
improved  in  proportion  as  he  acquires  ideas,  and 
famish  hints  to  travellers  who,  without  being  vers- 

I  geology,  wish  to  collect,  in  tlie  countries  they  vi- 
ibservations  that  may  be  useful  to  those  who  study 
■dence.^ 

S^reeably  to  these  principles,  I  have  always  prepared 

II  my  journeys  a  list  of  those  objects,  for  examining 
di  that  journey  was  intended.  I  propose  here,  how- 
.  a  more  extensive  plan.  I  wish  to  direct  the  tra- 
r,  and  even  the  sedentary  philosopher,  in  all  the  re- 
thea  which  ought  to  engage  their  attention,  if  they 
[esirous  of  contributing  towards  the  progress  of  a 
7  ef  our  globe.  I  do  not  flatter  myself  that  I  shall 
ble  to  give  a  complete  view  of  every  thing  that  re« 
■  to  be  done :  what  I  offer  will  be  only  an  imperfect 
J19  but  this  sketch  will  be  at  least  useful  till  some 
produce  a  better.  Several  of  the  observations  and 
tbns  wliich  I  here  propose  as  problematic,  seem  in- 
to have  been  already  resolved ;  but  as  most  solu- 
of  this  kind  are  founded  merely  on  analogy,  the 

■ary  of  which  is  always  physically  possible,  ic  is 
Br,  in  my  opinion,  to'  keep  the  eyes  of  naturalists  al- 
I  open  to  the  grand  facts  which  may  be  interesting 
theory  so  difficult  and  of  so  much  importance. 

CHAP.  I. 

Astronomical  Principles. 

A  general  system  of  cosmology,  in  what  regards 
arth  considered  as  a  planet. 

*  Voyage  dans  Ics  Alpes,  vol.  L  Preliminary  Ditcourse* 


IJM  Hinta  for  tke  Formation  of 

5.  The  figare  and  dimensions  of  the  earth  detorauMi 
8.  The  density  of  the  earth  determined  bjr  the  devii. 

tion  of  a  plummet  near  some  mountains^  the 
and  density  of  which  are  known. 

4.  Whether  any  principles  or  hypotheses^  depeMii^l 
on  astronomical  geography,  can  explain  the  great  ckamsi 
in  the  temperature  of  some  parts  of  our  globe  ? 

0.  The  courses  of  comets.     Whether  it  be  poanUs 
that  they  may  have  met  with,  or  still  meet  witl^  thi 
earth  in  their  orbits,  and  what  are  the  effects  of  suh  a  \ 
meeting  ? 

6.  Whether  it  be  possible,  I  do  not  say  probaU%  tint  A 
a  comet,  by  passing  through  part  of  the  snn^  Bugr  hm 
detached  from  it  the  earth  and  the  other  planets  ? 

7*  Is  it  probable  that  the  earth's  rotaiy  motiM  hss*  j 
been  formerly  more  rapid  than  it  is  at  present  ?  ] 

8.  If  the  grand  chains  of  mountains  existed  befM 
the  rotary  motion  of  the  earth,  is  it  possibleithat  that 
tion  produced  any  change  in  their  original  situation  ?* 


CHAP.  II. 


Chemical  and  Physical  Principles. 

1 .  The  theory  of  attraction  and  chemical  affinities ;  of 
solution,  crystallisation,  and  precipitation. 

S.  The  theory  of  elastic  fluids  in  general,  and  the 
cause  of  their  elasticity. f 

3.  The  theory  of  caloric  and  light ;  of  the  origin  and 
nature  of  the  diBei*ent  gases,  and  of  the  atmosphere. 
Electricity,  and  the  aurora  borealis. 

4.  The  theory  of  tlie  calcination  of  metals,  and  of  the 
decomposition  of  water. 

5.  Measuring  heights  by  the  barometer. 

»  Tableau  dcs  Etals  Uiiis.    Note  of  M.  A.  Plctct,  p.  1 33 
f  System  of  M.  I^e  Sage. 
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i  How  the  temperature  of  climates  is  modified  by  the 

lis,  eyaporation^  the  nature  and  elevation  of  the 

nd. 

•  Whether  these  causes  are  sufficient  to  explain  cer- 

I  changes,  such  as  that  of  the  plants  and  animals  of 

ner  countries  having  been  able  to  exist  and  multiply 

he  coldest  countries  ? 

L  Mineralogy,  the  nature  of  earths,  stones,  salts,  bi- 

linobs  substances,  and  metals.      The  principles  of 

ir  Analysis  and  nomenclature. 

I.  If  it  be  possible  to  transmute  one  earth  or  one  me- 

into  another.    For  example,  if  it  be  possible  that  sili- 

ds  earth  can  be  changed  into  calcareous  earth  in  the 

ties  of  marine  animals ;  or,  reciprocally,  that  calca- 

u  can  be  changed  into  siliceous  earth  in  mountains  of 

Ik? 

0.  If  it  be  probable,  according  to  the  conjecture  of 
msler,  that  earths  are  the  oxyds  of  metals  ?^ 

1.  What  idea  can  we  form  of  one  or  more  solvents 
ich,  either  simultaneously  or  successively,  may  have 
dered  soluble  in  water  the  different  mineral  substances 
ich  we  see  on  the  surface  and  in  the  bowels  of  the 
th? 

12.  Can  we  believe  that  these  solvents  may  have  been. 
BTwards  destroyed ;  and  that  it  is  in  consequence  of 
ir  destruction  that  the  matters  they  held  in  solution 
re  precipitated  and  became  crystallised  ? 
12.  A.  Or,  can  we  believe,  with  Dolomieu,  that  all 
"stallizations  may  take  place  without  previous  solu- 
I ;  and  that  it  is  sufficient  for  this  operation  that  the 
lies  be  reduced  to  their  elementary  parts,  and  that 
se  parts  be  suspended  in  a  fluid  which  gives  them  li- 
ly to  unite  by  their  corresponding  faces  ? 

*  Since  Ter^&ed  by  Da\7  and  others.    Es. 
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18.  Can  we  suppose  that  the  electrie  and  magneti 
fluids  enter^  as  elements^  into  the  composition  of  bodies 

14.  Does  it  appear  probable  that  the  nitric^  mnriatk 
and  boracic  aci^^  as  well  as  the  three  alkalies^  an  o 
new  formation ;  while  the  sulphuric^  phosphoricy  eariM 
nic^  tungstie^  molibdic^  and  ajrsenic  acids  existed.  belM 
the  formation  of  animals  ?^ 

19.  If  we  believe  that  the  mineral  alkali  or  soda  wai 
of  ancient  formation^  may  we  not  suppose  that  the  n- 
cient  ocean  held  this  alkali  in  solution  ?  That  would  JBSt 
plain  how  it  might  have  dissolved  siliceous  earth  and  ar- 
gil without  being  able  to  nourish  animals.  Afierwaid% 
when  the  marine  acid  was  formed^  or  had  issued  fiw 
some  cavity^  the  sea  might  have  become  proper  for  an- 
malsy  and  improper  for  the  solution  of  siliceous  earth  and 
argil. 

16.  Is  it  probable  that  in  the  first  ages  of  the  exist- 
ence of  our  globe  its  atmosphere  was  higher  than  atpnl 
sent ;  that  its  lower  strata  were  thus  of  a  mueh  grMter 
density^  and  susceptible  of  receiving  from  the  sun  a 
greater  heat  ? 

17*  May  we  presume  that  the  waters  of  the  ancient 
ocean^  before  the  formation  of  the  primitive  mountainsy 
had  a  heat  superior  to  that  of  boiling  water  ? 

18.  What  temperature  may  we  suppose  at  present  t» 
exist  at  the  centre  of  the  earth  ? 

19.  Is  it  possible  that  the  quartzy  earth  found  in  petri* 
fled  vegetables  and  animals  has  proceeded  from  the  sab- 
stance  of  these  bodies  ? 

CHAP.  in. 

Historical  Monuments. 
Though  the  grand  revolutions  of  our  globe  have  been 
anterior  to  all  histories  and  monuments  of  art^  light  majT^ 

*  ThcoriedelaTerredeM.dcLamctherie. 
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kowwer^  be  acquired  from  the  traditions  which  history 
ki  preserved:* 

1.  In  regard  to  the  situation  of  those  countries  which 
were  first  inhabited. 

S.  In  regard  to  the  order  in  which  they  were  succes- 
dvely  inhabited. 

We  silall  thence  see  whether  it  be  true,  as  some  tradi- 
tbna  assert,  that  this  habitation  was  determined  by  the 
progressiye  retiring  of  the  waters ;  and  by  coming  to  pe- 
riods less  remote  and  less  involved  in  obscurity,  history 
may  point  out  to  us — 

S.  The  changes  undei^ne  by  the  seas,  lakes,  rivers, 
and  even  some  of  the  solid  parts  of  the  globe. 

4.  It  will  throw  some  light  on  the  origin  of  the  differ- 
ent races  of  men  and  animals ;  on  the  modifications  they 
have  experienced ;  and  on  the  real  or  pretended  loss  of 
some  of  these  races. 

5.  The  deluges  or  great  inundations ;  their  epochs  and 
extent. 

6.  Whether  there  exist  proofs  of  the  diminution  of  the 
water  of  the  sea ;  and  what  may  be  the  cause  of  it  ? 

7-  If  it  be  probable  that  large  caverns  have  been  open- 
ed in  the  bowels  of  the  earth,  and  that  these  cavern? 
swallowed  up  a  part  of  the  waters  ? 

8.  Do  there  exist  any  historical  monuments  which 
prove  that  the  countries  at  present  cold  were  formerly  so 
warm  as  to  favour  the  multiplication  of  plants  and  ani- 
mals which  are  no  longer  found  but  in  the  torrid  zone  ? 

CHAP.  IV. 

Observations  to  be  made  on  the  Seas. 

1 .  Their  form,  extent,  and  situation ;  those  of  their 
great  gulfs  and  straits :  their  relative  elevation. 

*  And  ilso  from  the  analog)'  between  tbe  languages  and  customs  of  dHTercnf. 
countries.    Til. 
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S.  The  sensible  flux  and  reflux  out  of  the  ocean,  il 
the  extremity  of  some  gulfs  and  in  some  straits ;  tkor 
periods  and  their  limits. 

3.  Their  bottom ;  notes  of  the  places  where  they  are 
deepest,  and  of  the  most  remarkable  shoals ;  their  por- 
tion and  extent. 

4.  Currents  at  the  surface  or  at  different  depths ;  flidr 
direction,  velocity,  and  limits ;  their  relation  to  riw% 
the  winds,  and  form  of  the  coasts ;  the  matters  wlud. 
they  accumulate^  and  the  places  where  they  dqporit 
them. 

5.  Subterranean  mountains  and  valleys ;  their  relatifln 
with  islands,  and  even  with  the  terrestrial  mountains  isi 
valleys. 

6.  The  nature  of  the  mud,  sand,  and  rocks^  of  wlaA 
the  bed  of  every  sea  is  composed. 

7'  An  analysis  of  the  water  of  the  different  seas ;  an^ 
at  least,  their  saltness  at  different  depths  and  in  diflbieal 
climates. 

8.  Their  temperature  at  different  depths  and  in  diflbr- 
lent  climates. 

9.  The  fish  and  testaceous  animals  peculiar  to  diflbr** 
ent  seas,  depths,  and  climates,  wliich  may  serve  to  clou 
racterise  them. 

10.  In  what  the  present  seas  differ,  in  a  physical  and 
chemical  view,  from  the  great  ocean,  which,  according  to 
some  systems,  is  supposed  to  have  covered  the  wbile 
surface  of  our  globe  ? 

11.  Can  we  believe  that  there  are  still  formed  stony 
strata  at  the  bottom  of  the  seas,  and  that  their  waters 
have  consequently  that  dissolving  power  which  is  sup- 
posed to  have  belonged  to  the  ancient  ocean  ? 
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CHAP.  V. 

conservations  to  he  made  on  the  Borders  of  the  Sea. 

1.  If  the  sea  coast  is  steep ;  if  it  forms  steep  hills,  to 
kserve  their  height,  their  nature,  and  the  strata  of  which 
ley  consist.^ 

S.  To  seek  on  these  hills  traces  of  the  effects  or  abode 
r  the  waters  at  different  heights  above  the  present  le- 
dy  and  at  different  depths  below,  such  as  furrows,  ca- 
ms, shells,  pholades ;  to  search  -also  for  vestiges  of  the 
boQiB  of  man,  such  as  excavations,  rings  for  making 
MMb  ikst ;  in  a  word,  to  endeavour  to  ascertain  whe- 
the  sea  has  the  same  level  as  it  had  in  the  remotest 


8.  In  case  the  level  has  changed,  to  examine  whether 

at  effect  has  been  produced  by  a  change  in  the  sea  it- 

If,  or  whether  the  shore  rather  has  not  been  raised  or 

ipressed. 

4i.  If  the  sea  coast  is  flat,  to  discover  to  what  distance 

I  acclivity  is  insensible ;  and  to  examine  the  nature  of 

e  sand  found  on  the  shore. 

5.  Whether  the  grains  of  that  sand  are  round  or  an- 
liar,  crystallised  or  not,  quartzy  or  calcareous,  or  of 
ly  other  kind  of  stone. 

6.  To  endeavour  to  discover  its  origin,  whether  it  can 
t  considered  as  produced  by  detrition  from  the  neigh- 
oaring  mountains  or  hills ;  whether  it  may  not  have 
roceeded  from  some  river  which  had  its  mouth  in  the 
ei^^bourhood,  or  whether  it  may  not  have  been  brought 
om  the  bottom  of  the  sea  itself  by  the  tide  and  the 
mves  ? 

*  L  A.  To  note  down  every  things  that  relates  to  the  destruction,  more  or 
I  rapid,  of  these  hillst  and  the  banks  and  accumidations  formed  chiefly  at  the 
oths  of  rivers.    Til. 

Vol.  r.  ji 
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7.  Whether  this  sand  contains^  like  that  of 
microscopic  shells  of  the  order  of  those  called  pelagian  t 

8.  Whether  there  are  not  shells  on  the  borders  of  the 
sea ;  and^  if  there  are^  to  determine  those  by  whieh  thai 
coast  seems  to  be  characterised. 

9.  Whether  there  are  any  rolled  pebbles  ? 

10.  To  examine^  as  in  No.  S^  chiefly  on  the  shore^  and 
even  pretty  far  up  the  country,  whether  there  are  angr 
proofs  that  the  sea  gains  on  the  land,  or  the  latter  on  the 
sea ;  and,  in  case  the  sea  seems  to  recede,  to  diseover 
whether  that  may  not  be  occasioned  by  the  land  fudng 
by  accumulations  washed  down  from  the  higher  graonds ; 
by  subterranean  causes,  or  reciprocally. 

11.  If  a  progressive  displacing  of  the  ocean  really  ei^ 
ists,  by  what  observations  can  the  system^  which  tnl 
to  explain  k,  be  verified  ?  Some  have  employed^  for  flit 
purpose,  the  currents  produced  by  the  trade  wiuilij 
others,  the  shock  of  the  tides  and  currents ;  and  otherii^ 
a  change  in  the  earth's  centre  of  gravity,  occasioned  ei- 
ther by  deposits  transported  by  rivers  to  the  sea,  or  Igr 
the  progressive  movement  of  some  mass  detached  from 
the  interior  parts  of  the  earth  supposed  to  be  concave.* 

fTo  be  continued. J 

•  12.  To  observe  whether  there  are  not  daily  formed  different  kinds  of 
in  the  places  wbieh  are  washed  by  the  waters  of  the  sea.    Til. 
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No.  17. 

[Tlie  valuable  information  contained  in  this  treatise  on  the  culti- 
ndoD  of  the  vine,  &c.  must  render  it  highly  important  to  those  per- 
Mn  who  mre  inclined  to  pursue  the  subject  in  the  United  States. 
h'  \2occnp7  some  part  of  the  subsequent  numbers  of  the  present 
of  the  .Emporium.]    Ed. 


i  Treattae  on  the  Cultivation  of  the  Vine^  and  the  Me^ 
ihoi  of  making  Wines.     By  C.  Chaptal.* 

Thebe  are  few  natural  productions  employed  by  man 
u  aliment^  which  he  has  not  altered  or  modified  by  pre- 
Itnlioiis  which  remove  them  from  their  primitive  state. 
Ccniy  iesh^  and  fruits,  are  all  subjected  to  a  commence- 
wst  of  fermentation  before  they  are  used  as  nourish- 
Mat ;  and  peculiar  qualities  are  given  even  to  objects  of 
kniry^  caprice,  or  whim,  such  as  tobacco  and  perfumes. 

Bat  it  is  in  the  fabrication  of  liquors  in  particular  that 
■IB  has  displayed  the  greatest  sagacity :  all  are  the 
work  of  his  own  creation,  water  and  milk  excepted.  Na- 
ture never  furnishes  spirituous  liquors :  it  suffers  the 
gripes  to  rot  on  the  stems,  while  art  converts  the  juice 
into  an  agreeable,  tonic,  and  nourishing  liquor  called 
tiwt. 

It  is  difficult  to  ascertain  the  precise  jieriod  when  man- 
.  kiud  began  to  make  wiuc.  Tliis  valuable  discovery 
^ms  to  be  lost  in  the  darkness  of  antiquity,  and  the  ori- 
pQ  of  wine  has  its  fables,  like  all  other  things  which 
Imivc  become  objects  of  general  utility.f 

*  TUlocb,  vol.  9.  p.  21.    From  Cours  d'Ag^cultiire  de  Rozicr,  vol.  10. 
t  Two  or  three  pages  are  here  omilted,  which  are  merely  speculations  on  tlK* 
•piflf  wine,  &c.  derived  chiefly  from  the  ancients.    Ed. 


ISS  On  the  Cultivation  of  the  Vhue^ 

L  On  Wine  considered  in  regard  to  Climate^  Soily  R 

posure^  Seasons^  Culturey  8^c. 

Ist^  Climate. — All  climates  are  not  proper  for  ihe  cc 
tivation  of  the  vine  :  if  this  plant  seems  to  vegetate  wi 
vigour  in  the  northern  climates^  it  is  certain  that  the  fc 
can  never  there  acquire  a  sufficient  degree  of  mataitt 
and  it  is  an  invariable  truth,  that  beyond  the  00th  degi 
of  latitude  the  juice  of  the  grape  cannot  experience  H 
fermentation  which  converts  it  into  an  agreeable  1 
▼erage. 

The  case  vrith  fiie  vine  in  regard  to  climate  is  the  m 
as  with  other  vegetable  productions.  We  find  towii 
the  north  a  vigorous  vegetation,  plants  well  nouridn 
and  succulent;  while  the 'south  exhibits  prodoetii 
charged  with  aroma,  resin,  and  volatile  oil ;  here  evi 
thing  is  converted  into  spirit^  there  every  thing  is  empk 
ed  to  produce  strength.  These  characters,  so  stiikfaf 
vegetation,  occur  in  the  phienomena  of  animalizatk 
where  spirit  and  sensibility  seem  to  be  appendages  of  I 
southern  climates,  while  strength  seems  to  be  the  aH 
bute  of  the  inhabitant  of  the  norths 

Travellers  in  England  have  observed  that  some  of  i 
insipid  vegetables  of  Greenland  acquire  taste  and  sm 
in  the  gardens  near  London.  Reynier  found  that  t 
melilot,  which  has  a  strong  penetrating  smell  in  wii 
climates,  retained  none  in  Holland.  Every  body  knir 
that  the  highly  subtile  poison  of  certain  plants  and  fli 
mals  is  successively  blunted  or  extinguished  in  the  b» 
viduals  reared  in  climates  further  towards  the  north. 

Sugar  itself  seems  not  to  expand  in  a  complete  ml 
ner  but  in  warm  countries.  The  sugar-canes  cultivab 
in  our  gardens  furnish  scarcely  any  saccharine  prui 
pie ;  and  grapes  are  sour,  harsh,  or  insipid,  beyond  1 
50th  degree  of  latitude. 
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The  aroma^  or  perfame  of  the  grapes,  as  well  as  Ilia 
saeeliariue  principle,  are  the  production  then  of  a  bright 
and  a  constant  sun.  The  sour  or  harsh  juice  produced 
in  smpes  during  the  first  period  of  their  formation  cannot 
he  pn^rly  matured  in  the  north,  and  this  primitive  cha- 
ncier nf  greenness  still  exists  when  the  first  frosts  come 
Is  freeie  the  organs  of  maturation. 

ThnSy  in  the  north,  the  grapes  rich  in  principles  of  pu- 
trefactiiHi  contain  scarcely  any  element  of  spirituous  fer- 
■entation,  and  the  expressed  juice  of  the  fruit,  having 
experienced  the  phasnomena  of  fermentation,  produces  a 
■ear  iiquw,  in  which  there  exists  only  that  proportion  of 
•knhol  necessary  for  interrupting  the  movements  of  pu- 
trid ffimentation. 

TIk  vine,  therefore,  as  well  as  the  other  productions 
rf  latnre,  has  climates  peculiar  to  itself :  it  is  between 
Afi  40th  and  dOth  degrees  of  latitude  that  this  vegetable 
iradnction  can  be  cultivated  with  any  degree  of  advan- 
fugs.  It  is  also  between  these  points  that  the  most  cele- 
hnled  vineyards  are  found,  and  the  countries  richest  in 
riaes ;  such  as  jSpain,  Portugal,  France,  Italy,  Austria, 
Styria,  Garinthia,  Hungary,  Transylvania,  and  a  part  of 
uieece* 

But  of  all  countries  none  perhaps  presents  so  happy  a 
■faution  for  the  vine  as  France ;  none  exhibits  so  large 
tt  extent  of  vineyards,  nor  exposures  more  varied ;  and 
10  country  has  such  an  astonisliing  variety  of  tempera- 
•tore.  Fiom  the  banks  of  the  Rhine  to  the  bottom  of  the 
Pyrenees,  the  vine  is  almost  every  where  cultivated,  and 
in  tiiis  vast  extent  the  most  agreeable  and  most  spirituous 
wines  of  Kurope  are  to  be  found. 

But  though  climate  stamps  a  general  and  indelible  cha- 
ncier on  its  productions,  there  are  certain  circumstances 
which  modify  and  limit  its  action ;  and  it  is  only  by  rare- 
fully  attending  to  what  each  of  them  produces  that  we 
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can  be  able  to  discover  the  effect  of  climate  alone.  It  is 
thus  that  we  often  find  the  different  qualities  of  wint 
united  under  the  same  climate,  because  the  soil,  expo- 
sure, and  cultivation,  modify  and  mask  the  immeduUeie- 
tion  of  that  grand  agent. 

On  the  other  hand,  there  are  some  vine  plants  vhidi 
dQ  not  leave  us  the  choice  of  cultivating  them  indiscri- 
minately in  any  latitude  at  pleasure.  Soil,  climate,  ex- 
posure, cultivation,  all  ought  to  be  appropriated  to  Unir 
inflexible  nature ;  and  the  least  violation  of  this  nataml 
character  essentially  alters  tlie  product.  Thus,  the  vines 
of  Greece  transported  to  Italy  no  longer  produced  the 
same  wine ;  and  tliose  of  Faleruum,  cultivated  at  ths 
bottom  of  Vesuvius,  have  changed  their  nature.  It  is 
confirmed  by  daily  exi^erience  that  the  plants  of  Burgmi- 
dy  transported  to  the  south  no  longer  produce  wines  8t 
agreeable  and  delicate. 

It  is  therefore  proved  that  the  characters  by  which  cer- 
tain vines  are  distinguished  cannot  be  reproduced  in  dif- 
ferent sites ;  for  this  purpose  the  constant  influence  of  the 
same  causes  is  necessary,  and,  as  it  is  impossible  to  unite 
them  all,  the  consequence  must  be  changes  and  modiS- 
cations. 

We  may  therefore  conclude  that  warm  climates,  by  fa- 
vouring the  formation  of  the  saccharine  principle,  mast 
produce  wines  highly  spirituous,  as  sugar  is  necessary  to 
tiieir  formation.  But  the  fermentation  must  be  conduct- 
ed in  such  a  manner  as  to  dccomi>ose  all  the  sugar  of  the 
grapes,  otherwise  the  result  will  be  wines  exceedingly 
luscious  and  sweet,  as  has  been  observed  in  some  of  the 
southern  countries,  and  in  all  cases  where  the  saccharine 
juice  of  the  grapes  is  too  much  concentrated  to  exjieri- 
ence  a  complete  decomjiosition. 

The  cold  climates  can  give  birth  only  to  weak  and  ex- 
ceedingly aqueous    wines,  which    ha>c    sometimes   an 
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igmable  flavoar ;  the  grapes^  in  which  scarcely  any  sac- 
ekuine  principle  exists^  cannot  contribute  towards  the 
production  of  alcohol^  which  forms  the  whole  strength  of 
vines.  Bnt^  on  the  other  hand^  as  the  heat  arising  from 
fte  fermentation  of  these  grapes  is  very  moderate,  the 
■Muitie  principle  is  preserved  in  its  full  force,  and  con- 
tfibiites  to  render  these  liquors  exceedingly  agreeable, 
ttoogh  weak. 

S.  Soil. — ^The  vine  grows  every  where,  and,  if  we 
coald  judge  of  the  quality  of  it  by  the  vigour  of  its  ve- 
getation, it  is  in  fat  moist  soil,  well  dunged,  that  it  ought 
to  be  eoltivated.  But  we  are  taught  by  experience  that 
the  goodness  of  wine  is  never  proportioned  to  the  force  of 
the  fine.  We  may  therefore  say  that  nature,  desirous  to 
ttrign  to  each  quality  of  soil  a  peculiar  production,  has 
iBserved  dry  light  soil  for  the  wine,  and  has  intrusted  the 
ioltivation  of  com  to  fat  and  well  nurtured  lands  : 

Hie  scgetesy  illic  veniunt  felicius  uvae. 

B  is  in  consequence  of  this  admirable  distribution  that 
agriculture  covers  with  its  varied  productions  the  surface 
rf  oor  globe ;  and  nothing  is  necessary  but  to  avoid  de- 
nnging  the  natural  order,  and  to  apply  to  each  place  the 
proper  cultivation  to  obtain  almost  every  where  abundant 
tad  varied  crops : 

Ncc  vero  terrae  ferro  otnnes  omnia  possunt : 
Nascuntur  ste riles  saxosis  montibus  omi ; 
Liltora  rayrthetis  laetissima :  deniquc  apertos 
Bacchus  anial  colics. 

Strong  argillaceous  earth  is  not  at  all  proper  for  the 
cultivation  of  the  vine ;  for  not  only  are  the  roots  pre- 
^ted  from  extending  themselves  in  ramifications,  as  is 
ike  case  in  fat  and  compact  soil ;  but  the  facility  witii 
wluch  these  strata  are  penetrated  by  water,  and  the  obsti- 
Hey  with  whieh  they  retain  it,  maintain  a  pemmnent  state 
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fjft  humidity,  which  rots  the  root,  and  ^ves  to  all  the  iiifi* 
ipiduals  of  the  vine  symptoms  of  weakness,  which  soar' 
end  in  their  destruction. 

There  are  some  kinds  of  strong  earth  which  do  ntr 
possess  those  iiiirtful  qualities  that  belong  to  the  etfgiSm^ 
eeous  soil  above  mentioned.  Here  the  vine  grows  aiUP 
vegetates  in  freedom ;  but  this  strength  of  vegetaHon  il3f 
essentially  hurts  the  good  quality  of  the  grapes,  wUtk- 
can  with  difficulty  acquire  maturity,  and  gives  the  wiu ' 
neither  spirit  nor  flavour.  These  kinds  of  soil^  however* 
are  sometimes  set  apart  for  the  vine,  because  its  abui3 
dance  makes  up  for  its  quality,  and  because  it  is  oAmk^ 
more  i^vantageous  for  the  farmer  to  cultivate  the  TiriB' 
than  to  sow  com.  Besides,  these  weak  but  aboadMt 
wines  furnish  a  beverage  suited  to  labourers  of  ev^ 
class,  and  are  attended  with  advantage  in  regard  tOL^Ks-' 
tillation,  as  the  vines  require  little  culture. 

It  is  well  known  to  all  farmers  that  moist  soil  is  Ml 
proper  for  the  cultivation  of  the  vine.  If  the  soil,  em- 
tinually  moistened,  is  of  a  fat  nature,  the  plant  languishM 
in  it,  rots,  and  dies :  on  the  other  hand,  if  the  wSL  he 
open,  light,  and  calcareous,  the  vegetation  may  be  itroog 
and  vigorous,  but  the  wine  arising  from  it  cannot  fail  ta 
be  aqueous,  weak,  and  destitute  of  flavour. 

Calcareous  soil  in  general  is  proper  for  the  vine :  be- 
ing arid,  dry,  and  light,  it  affords  a  proper  support  to  the 
plant ;  the  water  with  which  it  becomes  occasionally  im- 
pregnated circulates,  and  freely  penetrates  through  the 
whole  stratum ;  the  numerous  ramifications  of  the  rooto 
imbibe  it  at  every  pore ;  and  in  all  these  points  of  mw 
calcareous  soil  is  very  favourable  to  the  \ine.  In  gene- 
ral, wines  produced  in  calcareous  soil  are  spirituous,  aal 
the  cultivation  is  so  much  the  easier,  as  the  soil  is  U|^  | 
and  not  strongly  connected ;  besides,  it  is  to  be  observad 
fliat  these  dry  soils  appear  exclusively  destined  for  the 
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rine :  ihe  want  of  water^  mouldy  and  manure^  oppose  the 
idea  of  every  other  cultivation. 

Bat  there  are  some  kinds  of  soil  slill  more  favourable  to 
As  nne,  those  which  are  at  the  same  time  light  and  peb- 
% :  the  root  easily  forces  itself  through  a  soil,  which^ 
\l  a  mixtare  of  light  earth  and  pebbles,  is  rendered  ex- 
wfiDgly  permeable.  The  stratum  of  galets  which  co- 
1WS  the  surface  of  the  earth  defends  it  from  the  drying 
■door  of  the  sun ;  and  while  the  stem  and  the  graped 
ncrive  the  benign  influence  of  that  luminary,  the  root^ 
fraperly  moistened,  furnishes  the  juice  necessary  for  the 
Unmr  of  vegetation.  Soil  of  this  kind  is  called  in  dif- 
fcient  CDontries,  stony  soil,  sandy  soil,  &c. 

YcAeaiiic  earth  also  produces  delicious  wines.  I  have 
kd  occasion  to  obser^^e  in  different  parts  of  the  south  of 
fnnce  that  the  most  vigorous  vines  and  the  most  capital 
lines  were  produced  among  the  remains  of  volcanoes* 
These  virgin  earths,  prepared  for  a  long  time  in  ^the  bo« 
IM  of  the  earth  by  subteiTanean  fires,  exhibit  an  intf- 
■ale  mixture  of  all  the  earthy  principles ;  their  semi- 
vitriled  texture,  decomposed  by  the  combined  action  of 
tta  air  and  water,  furnishes  all  the  elements  of  good  ve« 
geiatiDn,  and  the  fire  with  which  these  earths  have  been 
iapregoated,  seems  to  pass  in  succession  into  all  the 
plants  intrusted  to  them.  The  wines  of  Tokay  and  the 
Wrt  wines  of  Italy  are  the  production  of  volcanic  soil ; 
the  last  bishop  of  Agde  dug  up,  and  planted  with  vine« 
tte  old  volcano  of  the  mountain,  at  the  lK)ttom  of  which 
ftit  ancient  town  is  situated,  and  these  plantations  foim 
It  present  one  of  the  richest  vineyards  in  that  canton. 

There  are  points  on  the  variegated  surface  of   our 

|bbe  where  the  granite  no  longer  presents  that  hardness 

ind  nnalterability  which  in  general  form  the  character  of 

(hat  primitive  rock :  in  these  places  it  is  pulverulent,  and 

^sents  to  the  eye  nothing  but  dry  sand  of  greater  or 

Vol.  I.  « 
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less  coarseness  :  it  is  among  these  remains  that  the  viM 
is  cultivated  in  several  parts  of  France ;  and^  when  a  fa- 
Tourable  exposure  concurs  to  assist  the  increase,  tha 
wine  is  of  a  superior  quality.     The  famous  Hennitagu 
wine  is  produced  amidst  similar  ruins.    From  these  ]^n-c 
ciples  it  may  be  readily  judged,  that  a  soil  like  that  off 
France  must  be  favourable  to  the  formation  of  good, 
wine ;  as  it  exhibits  that  lightness  of  soil  which  pemuli 
the  roots  to  extend  themselves,  and  allows  the  water  t% 
filter  through  it,  and  the  air  to  penetrate  it :  that  flin^ 
erust  which  moderates  and  checks  the  ardour  of  the  vamM 
that  valuable  mixture  of  earthy  elements,  the  eomporff 
tion  of  which  seems  so  advantageous  to  every  kind  of  Wf 
getation. 

Thus,  the  farmer,  more  anxious  to  obtain  wine  of  :i|, 
good  quality  than  an  abundant  vintage,  will  establish  Uf 
vineyard  in  light  pebbly  soil ;  and  he  will  not  naki^ 
ehoice  of  a  fat  rich  soil  unless  he  intends  to  sacrifice  qofr^ 
lity  to  quantity,* 

^To  be  continued.  J 


*  Though  the  principles  here  esUblished  are  proved  ilmost  by 
•ervitioiiv  we  muit  not,  however,  conclude  that  there  are  no  ezceptiona.  CnnM& 
Latouche  ob8er\'e8  in  a  memoir  read  in  tlie  Agricultural  Society  of  La  8dM^- 
that  the  valuable  lonea  uf  Ai,  Kptmay,  and  Ilautvillers  sur  la  Mame,  hm  ikf 
tame  exposure,  and  g^w  in  the  same  soil  and  land  as  those  m  the  neSghboi^ : 
hood.  The  same  author  observes,  tliat  attempts  have  been  made  to  oonvertcdB  ^ 
lands  into  vineyards ;  but  it  is  probable  that  tlic  experiments  have  not  beei  i^  j 
tended  with  success,  and  that,  consequently,  tliere  are  causes  ot  difeti^  ^ 
which  cannot  be  discovered  by  mere  inspection. 

This  author  adds,  that  the  primitive  earth  in  the  vineyards  of  the  fint  nuik  il 
Champagne,  are  covered  witli  an  artificial  stratum  formed  by  a  mixture  of  trf 
and  rotten  dung,  common  earth  taken  from  the  sides  of  the  hills,  ai 
of  black  and  rotten  sand.    These  kinds  of  earth  are  carried  to  the  iintp^^ 
an  the  year  through^  except  in  vintage  time. 
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thervations  on  Maddering  ;  together  with  a  simple  and 
,   certain  Process  for  obtain ing^  with  great  Beauty  and 
Fixitg^  that  colour  known  under  the  name  of  the  Tur^ 
key  or  Jdrianople  Bed.    By  J.  M.  Haussmann.* 

.  I  HAVE  already  indicated^  in  the  •Annates  de  Chimie  f 
wA  the  Journal  de  Physique,  tliat  earths  and  metallic 
aides  have  more  or  less  the  property  of  attracting  and 
letaimng  the  colouring  parts  of  vegetable  and  animal 
•ibstanees ;  alumine  and  the  oxide  of  iron  possess  it  in 
1  greater  degree  than  t)ie  oxide  of  tin ;  but  the  attractive 
|bree  of  the  latter  far  surpasses  that  of  the  other  earths 
pd  metallic  oxides  in  regard  to  the  colouring  parts  of 
IfB  said  substances. 

.  Alomine  and  metallic  oxides  do  not  retain,  with  the 
ue  force  of  adhesion,  the  colouring  parts  of  all  animal 
nd  vegetable  subjects  indiscriminately :  that  of  madder 
adheres  much  stronger  than  those  of  the  other  colouring 
(tances,  which  may  be  classed  in  the  following  order: 
les,  cochineal,  logwood,  yellow  India  wood,  woad^ 
milron,  Brazil  wood,  red  India  wood,  yellow  berrieS| 
The  gall-nut,  shumac,  and  other  astringent  colour* 
sulistances,  act  principally  by  means  of  the  gallic 
I,  and,  in  regard  to  their  degree  of  fixity,  may  be 
placed  immediately  after  madder :  the  case  is  not  the. 

•  •  THlocb,  vol.  12.  p.  170.    From  tlic  Annalcs  de  Chimie,  No.  122. 

"f  We  must  here  mention,  that  C.  Chaptal,  minister  of  tlie  interior,  ft  good 

ld|pe  in  niattert  of  this  kind,  when  he  communicated  to  us  these  ohservations, 

>Yite  &f  follows :  "  C.  Haussmann,  nianiifactiirer  of  printed  cottons  at  Laglc- 

hcby  near  Colmar,  in  the  dc])artmtnt  of  the  Upper  Rhine,  well  known  amon^ 

low  cliemisls  who  apply  tlie  discoveries  of  science  to  improvements  in  the 

tSt  trmnsmiltcd  to  me  tlie  annexed  memoir.     In  my  opinion  it  will  be  of  utility 

make  it  known  in  your  Annals,  and  the  author  on  my  request  has  consented  to 

being  publisbe<i."    J^ifte  <f  the  Editort  of  the  Annalcs  de  Chimie. 
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same  with  the  Prassic  acid,  which  communicatea  a  e^. 
lour  to  different  metallic  oxides,  from  which  it  can  be 
parated  cold  by  alkaline  leys. 

To  judge  of  the  fixity  of  colours  arising  from 
and  vegetable  substances,  the  best  method  is  to  empkj  a 
ley  of  oxygenated  muriate  of  potash  or  soda,  with  exi 
of  alkaline  carbonate.  The  longer  or  shorter 
which  the  colours  make  in  this  ley,  will  indicate  wbit 
they  will  make  when  acid,  alkaline,  saponaceous^  ani 
other  reagents  are  employed. 

In  the  art  of  dyeing,  and  that  of  cotton-printings  ihs 
name  of  maddering  is  given  to  fliat  process  by  which  tli 
colouring  parts  of  madder  are  transferred^  by  means  m 
water  with  the  aid  of  heat,  to  alumine,  or  to  the  oxide  sf 
iron  fixed  in  any  kind  of  stuff. 

The  brightness  and  fixity  of  the  colours  obtained  frosi 
maddering  depend  not  only  on  the  process,  but  also  sn 
the  state  and  purity  of  the  water  as  well  as  of  the  nsd- 
der.  It  is  therefore  absolutely  necessary  to  avoid  w  Is 
render  inactive  every  acid,  alkaline,  or  saline  substanea 
that  may  be  contained  in  the  water,  or  in  the  madder  it^ 
self.  I  have  shown  tliat,  by  adding  carbonate  of  lime^ 
(pounded  chalk,)  madder  which  I  suspected  to  ecmtain 
gallic  acid  was  corrected ;  but  that  my  friend  ChailM 
Bertholdi,  professor  in  the  central  school  of  the  Uppa 
Rhine,  afterwards  found  that  it  was  sulphuric  acid  oflited 
to  magnesia. 

The  important  discovery  of  this  addition  of  chalky 
which  I  made  twenty-five  years  ago,  has  given  birth  to 
many  manufactories,  and  improved  all  those  established 
near  waters  which  do  not  run  over  or  hold  in  solution  this 
earthy  salt,  without  which  it  is  absolutely  impossible  to 
obtain  beautiful  and  fixed  madder  colours.  This  chalk 
since  that  time  has  become  a  new  object  of  commerce, 
and  as  the  price  is  veiy  moderate,  I  have  not  yet  deter* 
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WBOftA  the  just  proportion  to  be  employed :  in  general^  I 
take  one  part  for  four^  five^  or  six,  of  madder. 

In  order  to  obtain  the  brightest  madder  colours,  it  is 
lot  sofficient  to  attend  to  the  quality  of  the  ivater  and  of 
ikb  madder :  it  is  necessary  also  to  observe  the  degree  of 
Ike  heat  of  the  bath  :  a  low  temperature  will  check  the 
attraction  of  the  colouring  parts,  and  prevent  them  from 
kmg  extracted,  while  one  too  high  will  favour  the  adhe- 
MOD  of  the  yellow  particles  pf  the  madder,  which  obscure 
and  tarnish  the  shades  intended  to  be  produced.  The 
•nly  colour  which  gains  by  increasing  the  heat  is  black. 
I  have  always  observed,  that  on  withdrawing  the  fire 
bom  below  the  boilers,  when  the  hand  can  no  longer  be 
bdd  in  the  aqueous  vehicle  which  they  contain,  if  the 
uaddering  be  then  contiliued  for  two  or  three  hours,  tlie 
lost  satisfactory  results  will  be  obtained,  as  the  furnace 
itill  retains  a  sufficient  quantity  of  heat  to  maintain  the 
tthicle  at  the  same  temperature,  especially  when,  accord- 
ng  to  custom,  lai^  boilers  are  employed.  Besides,  it 
iould  be  very  difficult  to  fix  a  determinate  degree  of  heat 
fj  the  thermometer  when  the  furnaces  are  large. 

The  yellow  parts  of  the  madder  as  well  as  of  other 
nlooring  substances  are,  it  is  probable,  nothing  else  than 
he  colouring  parts  themselves  combined  with  oxygen. 
Fhe  product  of  this  combination,  by  acquiring  greater 
nlubility,  suffers  itself  with  more  difficulty  to  be  taken 
away  by  clearing,  if  the  heat  has  not  been  properly  regu- 
kted  during  the  process  of  dyeing.  I  have  often  ob- 
Krved  that  madder,  and  other  colouring  substances,  when 
^hi^  exposed  to  the  atmospheric  air,  do  not  give  colours 
•f  the  same  intensity  and  the  same  briglitness  as  before ; 
I  other  because  these  substances  absorb  the  oxygen  of  the 
•toosphere,  or  that  they  procure  this  radical  from  the  wa- 
ter which  they  attract,  or  which  they  naturally  contain  as 
t  consdtuent  principle,  and  which  is  decomposed  by  a 
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slow  and  insensible  fermentation,  llie  exposure,  on  (he 
grass,  of  cotton  or  linen  dyed  a  dark  madder  re-d,  mi^ 
mipport  the  idea  of  a  cliange  to  a  reddish  yellow ;  fof 
this  dark  colour  becomes  clearer  but  fainter  by  the  expo» 
mre,  and  then  assumes  a  more  agreeable  shade  of  crim- 
son. I  have  shown,  in  a  memoir  on  indigo,  inserted  in 
the  Journal  de  Physique  for  the  year  17B8,  that  mtric 
acid  changes  this  blue  fecula  into  a  yellowish  substance: 
a  similar  change  takes  place  by  exposing,  on  the  mea- 
dow, the  same  fe«ula  fixed  on  any  stuff  whatever;  aad 
the  yellow  resulting  in  these  two  ways  is  more  soluble  in 
warm  water  than  in  the  same  liquid  when  cold.  It  how. 
ever  appears  that  the  combination  of  oxygen  is  not  th 
only  cause  of  the  change  of  colours,  since  curtains  of 
any  stuff  dyed  or  coloured  any  shade  whatever  by  vcge- 
talde  or  animal  sul>stances,  and  exposed  to  the  light,  lose 
their  colour  entirely  in  the  course  of  time  on  the  side  ex* 
posed  to  the  solar  rays,  while  the  opposite  side  retains  it 
for  a  considerable  time.  If  the  rays  of  the  snn  then  ^ve 
more  vigour  to  living  bodies  of  the  animal  and  vegetable 
kingdom  by  disengaging  from  the  latter  oxygen  gas,  it 
appears  that  they  act  with  destructive  influence  on  the 
t»ame  bodies  deprived  of  life,  by  decomposing  their  con^ 
Rtituent  principles.  In  all  cases  it  will  be  proper  to  pre- 
sence the  colouring  ingredients  in  dry  places  shelterel 
fn>m  the  light,  which  acts  upon  these  bodies  perhaps  on- 
ly by  decomposing  the  constituent  aqueous  part,^the  oxy- 
gen of  which  may  join  the  carbon  to  fonn  carbonic  acid. 
Resinous  and  oily  substances  should  be  preserved  ii  i 
the  same  way.  These  conjectures  prove  at  least  thai  \ 
the  action  of  the  sun's  rays,  or  of  light,  on  these  bodies,  ! 
in  general  presents  a  vast  field  for  interesting  experiment! 
lobe  undertaken. 

If  in  maddering  brighter  colours  are  oltained  by  ca^^ 
fnlly  regulating  the  heat,  a  sacrifice  is  made  at  the  same 
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ume  of  a  small  portion  of  the  colouriDg  parts  of  the  mad- 
der, which  cannot  be  entirely  exhausted  except  by  tlien 
increasing  the  heat  to  ebullition  :  but  as  the  colours  thus 
•btained  are  degraded  more  or  less  in  the  ratio  of  the 
qoantity  of  the  madder,  the  gall-nut  or  sliumac  used,  this 
Method  must  be* employed  with  caution,  and  principally 
far  common  effects,  either  in  regard  to  cotton  or  linen. 
To  avoid  as  much  as  possible  the  loss  of  madder  after 
the  maddcring  of  good  articles  has  been  terminated,  and 
before  the  common  ones  are  put  into  tlie  boiler,  powder- 
id  gall-nut  or  shumac  must  be  added,  with  a  new,  but 
small  portion  of  madder :  the  process  must  be  managed 
also  in  such  a  maimer,  that  the  ebullition  shall  not  take 
pkce  till  two  hours  after. 

I  several  times  tried  to  exhaust  the  madder  by  simple 
iboIlitioD,  and  without  adding  any  thing  else  tlian  chalk ; 
bat  I  found  that  this  was  unfavourable  ig  all  colours^ 
black  excepted  :  it  even  appeai^ed  that  the  effect  of  the 
■adder  was  much  less  tlian  when  the  heat  was  mode- 
rately applied,  and  when  the  accumulated  caloric  easily 
decomposed  the  colouring  substance.  It  is  this  tenden- 
ty  to  be  decomposed,  and  particularly  by  feimentation^ 
however  liltle  it  be  moistened  or  diluted  with  water, 
vhich  has  hitherto  prevented  me  from  obtaining  a  sub- 
:•  stantial  colour,  pretty  dark,  and  sufficiently  fixed  to  be 
j  applied  on  any  kind  of  stuff.  I  observed  ahso,  that  if 
the  heat  was  cari'ied  too  far  the  first  time,  in  circum- 
stances when  it  was  proposed  to  madder  a  second  and 
ihird  time,  it  pi*evented  me  not  only  from  obtaining 
J  l^^t  ^^^  agreeable  shades,  but  also  of  the  requisite  in- 
tensity. The  aqueous  vehicle  of  the  madder,  at  too  high 
&  temperature,  never  fails  to  weaken  the  adhesive  force 
of  the  alumine  and  the  oxide  of  iron  to  the  stuff,  and  to 
iihe  from  it  a  portion,  which  an  experienced  eye  may  ea- 
%  remark  on  examining  the  balk. 
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I  shall  here  repeat,  that  for  common  and  low-priced 
articles  it  is  indispensably  necessary  to  employ  gall-nuts 
or  shumac,  which  will  save  one  half  and  even  two  thirds 
of  the  madder ;  but  the  colours  obtained  are  neither  so 
fixed  nor  so  bright.  The  addition  of  chalky  however^ 
must  not  be  omitted  ;  otherwise  the  gallic  acid  will  cany 
away  a  portion  of  the  alumine  and  coloured  oxide  of 
iron,  which  will  weaken  the  shades,  and,  by  tamistiiiig 
the  stuffs,  will  also  attack  the  white  which  may  have 
been  preserved  in  them.  Without  the  addition  of  gdl- 
nuts  or  shumac,  it  seemed  to  me  impossible  to  exhaust 
the  madder  entirely  of  its  colouring  parts ;  which  made 
me  presume  that  their  adhesion  is  favoured  by  the  riscid 
nature  of  the  tanning  principle  of  these  astringent  sob- 
stances,  which  carry  away  and  combine  with  themsehei 
the  colouring  parts.  I  shall  observe  also,  that  gall-niiti 
as  well  as  shumac  lose  the  property  of  dyeing  black; 
and  acquire,  on  the  other  hand,  that  of  dyeing  or  colour, 
ing  alumine  yellow,  oxide  of  iron  olive  green,  by  the  ad- 
dition of  chalk,  the  calcareous  base  of  which  unites  it- 
self to  the  gallic  acid.  Do  these  yellow  and  olive-greett 
colours  arise  from  any  peculiar  substance  contained  in 
the  gall-nuts  and  shumac,  or  are  they  indebted  for  their 
origin  to  the  tanning  principle  ?  This  remains  to  be  ex- 
amined. 

The  quantity  of  madder  to  be  employed  in  dyciD; 
ought  not  only  to  be  proportioned  to  the  extent  of  the 
surfaces  to  be  maddered,  but  also  to  the  concentration  of 
the  liquors  of  the  acetite  of  alumine  and  iron^  improper- 
ly called  mordants ;  that  is  to  say,  to  the  greater  or  lesi 
quantity  of  alumine  and  oxide  of  iron  which  these  salina 
Uquors,  either  insulated  or  mixed  together^  when  they  dij 
on  the  articles  to  be  dyed,  may  have  left  or  deposited 
there  by  the  evaporation  of  the  acetic  acid.  If  the  ob- 
jects to  be  dyed  are  not  numerous^  and;  in  particulate 
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bright  sliades  only  are  to  be  produced^  they  may  be 
addered  only  once ;  but  when  they  are  numerous^  and 
traded  to  have  dark  shades,  the  maddering  must  be  re* 
lated  twice,  and  even  thrice.  Three  quarters  of  a 
mad  of  madder  of  a  good  quality  are  sufficient  for  dye- 
i;  a  piece  of  white  Indian  cloth  of  ten  ells  in  length 
id  three  quarters  broad,  intended  to  exhibit  only  a  few 
loared  objects :  the  quantity  of  the  colouring  sub- 
iBce  most  be  increased  in  the  ratio  of  the  mass  of  alu- 
lae and  oxide  of  iron,  fixed  on  a  piece  of  stuff  of  the 
MKve  dimensions.  It  may  be  extended  to  6,  8, 10,  and 
'en  IS  pounds,  for  a  ground  well  covered  with  a  lively 
td  very  intense  colour.  Intelligence  and  practice  in  the 
■B^gement  of  a  dye-house  will  not  fail  to  indicate  near- 

tke  proper  proportions. 

Whatever  care  may  be  employed  in  maddering  to 
md  the  adhesion  of  the  yellow  parts,  the  colours  ob- 
ined  will  be  far  from  having  all  the  beauty  and  fixity 
hieh  they  might  acquire  by  clearing,  preceded  by  very 
■g  ebullition  in  exceedingly  pure  water.  This  ebuUi- 
m  alone,  by  the  addition  of  bran,  will  serve  to  brighten 
B  eolour :  more  rosy  reds  will  be  obtained  by  employ- 
g  soap  with  or  without  the  addition  of  bran ;  carbonate 

potash  or  of  soda,  substituted  for  bran,  will  make  the 
ds  incline  to  crimson ;  but  I  must  observe,  that  unless 
e  workman  chooses  to  run  the  risk  of  making  the  reds 
itlrely  brown,  and  in  such  a  manner  that  it  will  not  be 
Msible  to  restore  them,  it  will  be  necessary,  before 
mp  and  alkalies  are  applied  to  the  stuffs,  to  expose 
lem  to  the  action  of  the  strongest  heat  that  can  be  com- 
nnicated  to  water.  This  operation  will  be  attended 
tth  success,  if  as  little  passage  as  possible  be  afforded 

the  steam,  and  if  the  boilers  employed  be  converted 
to  a  sort  of  digesters.     The  fixity  of  the  colours  will 

proportioned  to  the  time  employed  in  expo^^ins;  them 
Vol..  T.  T 


14iS  ObBervatianB  on  Maiierimg. 

to  the  action  of  the  hoiling  water.  It  is  needleea  to  4 
serve^  that  there  is  no  danger  of  spoiling  the  eolonn 
soap  and  alkaline  carbonates^  when  the  maddferingy 
stead  of  being  directed  with  a  moderate  heat,  has  b 
carried  to  ebullition^  as  is  practised  in  many  dye^bou 
but^  in  this  case,  the  colours  obtained  are  more  diflh 
to  be  cleared. 

As  water  charged  with  oxygenated  muriatic  acid  e 
ly  carries  away  the  colouring  parts  of  madder,  as  i 
as  other  vegetable  and  animal  substances,  by  decos^ 
ing  them ;  and  as  adds  more  concentrated  may,  in  4 
turn,  take  from  the  stuffs  the  colourless  alumine  aad 
oxide  of  iron,  it  is  impossible  for  me  to  adopt  the  ide 
a  chemical  combination  of  the  colouring  parts  with  \ 
mine  and  metallic  oxides,  which,  in  my  opinion^  n 
fixed  and  coloured  on  any  stuff,  form  only  compoonl 
gregates. 

The  clearing  of  objects  printed  on  a  white  groond 
.quires  modifications,  which  I  shall  detail  on  a  fatmc 
casion,  when  I  find  leisure.  It  will  therefore  be  a 
cient  at  present  to  state,  that  after  continuing  finr  i 
time  my  experiments  on  the  Turkey  red,  inserted  in 
Anrudes  de  Chimie  for  the  year  179S,  I  at  last  foa 
red  much  more  beautiful  and  durable  than  that  of 
Levant,  by  fixing  alumine  on  cotton,  thread,  and  fii 
by  an  alkaline  solution  of  this  earth  mixed  with  liw 
oil.    The  following  is  the  process  I  employed. 

('To  be- continued. J 
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No.  19. 

'xtractfnnn  the  Memoir  of  Messrs.  Mouchel^  ofPJi^ 
gle^  in  the  Department  ie  POme,  on  the  Manufacture 
tf  Iron  and  Steel  Wire.* 

This  is  one  of  the  most  considerable  manufactories  of 
8  kind  in  France^  and  is  said  to  produce  a  hundred 
Nisand  quintals  of  iron  wire  annually,  in  cards  for 
ol^eombing  only.  This  is  chiefly  consumed  in  France^ 
d  exported  to  Spain,  Portugal,  Italy,  and  the  shores 

the  Levant.  It  is  necessary  that  the  attention  of  the 
imifacturer,  in  the  first  instance,  be  directed  to  the 
niee  of  materials ;  and  Messrs.  Mouchel,  after  trying 
;reat  many  specimens,  have  adopted  the  iron  from  the 
partments  of  I'Ome  and  Haute  Baone,  as  being  the 
it  adapted  for  the  purpose.  The  first  affords  the  best 
re  for  screws,  nails,  and  pins ;  but,  by  reason  of  its 
etility,  that  of  the  latter  department  can  be  made  ex- 
mely  fine,  and  appears  to  be  most  free  from  heteroge- 
Dos  particles.  The  inconvenience  of  being  obliged  to 
t  Iron  from  different  smelting  houses,  was  found  to  be 
tremely  prejudicial  to  the  uniformity  and  perfection 
joired  in  the  delicate  processes  that  are  necessary  in 
iking  iron  wire.  These  manufacturers  therefore  esta- 
ished  a  smelting  house  of  their  own  in  the  department 

Haute  Saone,  whence  the  prepared  iron  is  conveyed 
'  means  of  rivers  and  canals,  at  a  small  expense,  to  the 
inufactory  at  FAigle. 
When  the  iron  has  been  formed  into  an  irregular  bar 

about  a  centimetre  (.39371  inches  English)  in  diame- 
•,  they  begin  to  draw  it  into  wire.    For  this  purjiose 

Bfitrospect,  vol.  6.  p.  142.  From  Repertory  of  Arts,  Nos.  95  and  96,  Sc- 
dEeries. 
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they  first  pass  it  four  times  through  tlie  drawing  ] 
The  fibres  which  appear  at  the  utmost  extension  0 
molecules  that  are  arranged  lengthways^  arc  remove 
heat^  and  the  process  again  repeated  three  times.  The 
whole  operation  is  thus  repeated  five  times,  and  conse- 
quently the  wire  is  passed  through  fifteen  numbers ;  it 
ter  which  a  single  heating  is  sufficient  to  fit  it  to  pan 
through  six  others,  and  then  it  is  reduced  to  the  thick* 
ness  of  a  knitting  needle.  Steel  wire  being  much  hudei 
than  that  made  of  iron,  requires  to  be  passed  throogk 
forty-four  numbers,  and  to  be  annealed  every  second 
time.  The  wire  is  di-awn  with  either  the  pincers  or  tk 
bobbin,  which  is  a  cylinder  adapted  to  axle-trees.  Tlui 
last  was  invented  by  the  grandfather  of  Messrs.  Moi- 
chel,  and  is  used  to  prevent  the  marks  occasioned  by  ths 
application  of  the  pincers.  The  degree  of  heat.reqmiei 
in  annealing  the  wire  must  be  regulated  by  the  diameter] 
as  upon  this  much  of  the  perfection  of  the  manufadue 
depends.  When  the  wire  is  sufficiently  stretched  at  each 
heating,  it  assumes  a  peculiar  colour,  which  the  workp. 
men  are  careful  to  observe. 

For  annealing  the  wire,  these  manufacturers  emplo^  a 
large  elevated  furnace,  in  which  the  wire  is  support^  ia 
the  middle  of  the  flames  on  bars  of  cast  iron.  This  fur- 
uaco  is  capable  of  containing  seven  thousand  ponndi 
weight  of  wire,  so  arranged,  that  the  tiiickest  is  exposed 
to  the  gi*eatest  heat ;  so  that  the  whole  becomes  equally 
heated  in  the  same  time.  An  inconvenience,  however, 
is  experienced  with  tliis  furnace^  which  leaves  the  heat- 
ed wire  exposed  to  the  atmospheric  air,  which  occasions 
both  a  considerable  loss  of  oxyd,  and  an  expense  in  re- 
moving it  In  onlcr  to  prevent  this,  they  have  invented 
another  furnace^  which  is  I'ound,  and  abont  one  metie 
six  decimetres  (near  5  feet  3  inches  English)  in  diame- 
ter; and  one  metre  eight  decimetiies  (5  feet  1O.807B 


ManufatiHTB  qf  Iron  and  Steel  Wire.         140 

H)  in  heiglit,  Exclusive  of  its  parobolic  areb  and 
iney.  The  interior  of  this  furnace  is  divided  into 
)  parts ;  the  first  receives  the  cinders ;  the  second  is 
ire  place ;  and  the  third  receives  the  wire^  vi^hich  is 
id  between  two  cylinders,  situated  within  each  other^ 
made  air  tight  The  diameter  of  the  larger  cylinder 
oat  one  metre  four  centimetres  (near  00  inches)  and 
iriT  the  inner  one  about  one  metre  (89.871  inches ;) 
the  fire  circulates  about  the  exterior  surface  of  the 
BTy  and  within  the  latter.  Several  pairs  of  cylinders 
nrovided^  in  order  that  they  may  be  changed  every 
f  which  is  effected  by  means  of  a  lever^tthat  ena«* 
one  man  to  draw  them  out  or  push  them  in  at  plea- 
These  cylinders  are  not  opened  till  some  time  af- 
ley  are  drawn  out  of  the  fire,  which  prevents  the 
ition  that  would  take  place  if  the  atmospheric  air 
idflutted  while  the  wire  was  hot  This  new  furnace 
ve  expensive  than  that  which  was  previously  used  | 
ts  advantages  more  than  counterbalance  this  ex* 
^  It  is  used  for  all  wire  intended  for  cards ;  and 
irge  furnace  for  that  of  a  larger  and  harder  kind ; 
Q  order  to  diminish  the  formation  of  the  oxyd,  the 
lea  of  wire  are  dipped  into  a  quantity  of  yvet  clay, 
then  put  into  the  furnace,  and  suffered  to  dry  before 
re  is  lighted. 

iMse  authors  make  use  of  two  sorts  of  drawing 
M ;  lai^  and  small ;  in  the  formation  of  which  great 
k  necessary,  as  much  depends  upon  the  ability  with 
h  this  is  executed.  The  method  they  employ  for 
purpose  is  to  put  pieces  of  iron  of  a  proper  size  and 
ty,  into  a  furnace  witli  cast  steel,  and  increase  the 
ontil  the  latter  is  fused ;  then  the  iron  is  taken  out, 
he  steel  that  adheres  to  it  is  amalgamated  with  it  by 
e  blows, 
is  then  permitted  to  cool,  and  the  same  process  re- 
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peated  several  times^  till  the  plate  has  acquired  itf 
per  form  and  hardness.  It  is  necessary  that  these 
should  be  of  considerable  thickness ;  and  the 
used  by  Messrs.  Mouchel  are  at  least  two  cenl 
(.78748  inches)  in  thickness.  After  the  wire  has  undsR 
gone  the  last  operation  in  the  workshop  of  tlie  win 
drawer^  and  is  reduced  to  the  required  degree  of  flneusi^ 
the  smallest  of  which  is  stated  at  100^000  metres  h 
length  to  a  chiliogram ;  or  109^61  yards  to  tib.  tab 
0dr.  avoirdupois^  by  means  of  the  bobbin^  it  is  ral^eelrf 
to  the  process  of  dressage  or  straightening^  wbkh  k 
esteemed  the  most  difScult  and  delicate  of  all  the  opaii 
tions.  By  this  it  loses  the  bend  or  curve  it  had  aequini 
on  the  bobbins.  For  the  more  readily  and  tBbdbotSf 
performing  this  part  of  the  manufactmre,  these  wtAm 
have  also  invented  apparatus  for  both  straighteniiq;  te 
wire^  and  determining  its  suppleness.  But  finr  a  ftA 
cular  description  of  these^  with  other  particulars^  anlt 
table  of  the  prices  of  the  different  sorts  and  sizes  of  win^ 
we  must  refer  to  the  Numbers  of  the  Repertory  of  Altai 
mentioned  at  the  head  of  this  article^  and  the  plate  lij 
which  the  memoir  is  accompanied. 

Observations  hy  the  Editors  of  the  Retrrospect* 

Those  persons  who  are  either  engaged  or  interested  ii 
manufactures  of  this  nature^  we  conceive  would  be  SB- 
ply  repaid  for  their  trouble  of  perusing  this  memoir.  B 
will  be  found  to  combine  a  much  greater  degree  of  seia* 
tific  ingenuity  and  practical  experience  than  are  umiSf 
met  with  in  similar  essays^  and  the  success  with  wUdi 
these  have  been  exerted  may  easily  be  inferred  from  ttfl 
fineness  of  the  wire  produced.  From  the  above  stiris* 
ment  it  appears  that  a  pound  avoirdupois  of  the  smalM 
wire  contains  about  40^03  yards  in  length.    Now^  si- 
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pound  will  contain  -rrr  cubic  incbes.   Therefore 
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fkt  area  of  its  section^  and  consequently^  .0091093  for 

Is  diameter. 
Another  circumstance  which  confirms  our  opinion  re- 

litive  to  the  formation  of  the  drawing  plates^  is,  that  one 

rf  thme  large  plates  reduces  1400  chiliograms,  from  the 

size  to  that  of  No.  6^  which  is  about  the  thick* 

of  a  knitting  needle ;  and  400  chiliograms  are  also 

ledaeed  from  this  size  to  the  smallest  carding  wire,  by 

bemg  passed  twelve  times  successively  through  a  single 

plate.    This  we  apprehend  could  not  take  place^ 

flioy  were  very  perfect 


[The  Editor  wiU  esteem  it  a  (avoury  if  any  person  possessing  the 
ibove  mentioiied  numbers,  would  aUow  him  the  opportunity  of  giv- 
li^  ttis  paper  more  fully  than  is  here  done,  and  of  obtaining  an  en- 
paving  of  the  plate.} 
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MeAod  of  preparing  Ox-Gall  in  a  concentrated  state 
fir  Painters,  and  fir  other  Uses.    By  Richard  Ca- 

THBBY.* 
SlR^ 

It  has  been  long  a  desideratam  to  find  out  a  method 
if  preparing  ox-gall  for  the  use  of  painters^  so  as  to 
■find  the  disagreeable  smelly  which  it  contracts  by  keep- 
hg  in  a  liquid  state^  and  at  the  same  time  to  preserve  its 
■iafttl  properties.     I  have  invented  a  method  of  doing  it 

*  Nicbolaony  toI.  SO.  p.  154.    From  Trans,  of  Soc.  of  Arta,  vol.  28.  p.  106. 
Hen  guineM  were  ▼oled  t%  Mr.  Gatbery  for  this  h\TeYition. 
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iritli  very  Utile  expense^  which  will  be  a  great  saviag 

those  who  use  gall^  as  it  will  prevent  it  from  putri 

or  breeding  maggots.  '^ 

One  gall  prepared  in  my  method  will  serve  an  acrdsT  a 
long  time^  as  it  will  keep  a  great  number  of  years.  It 
will  be  a  convenient  article  for  nse^  as  a  small  cup  of  it 
may  be  placed  in  the  same  box  which  contains  other  co- 
lours^ where  it  will  be  always  ready.  The  qualities  of 
gall  are  well  known  to  artists  in  water-colours,  particn* 
larly  to  those  who  colour  prints,  as  many  colours  will 
noty  without  gall,  work  free  on  such  paper,  on  account  of 
die  oil  that  is  used  in  the  printing-ink. 

The  artists  who  make  drawings  in  water-colours  also 
use  gall  in  the  water  which  they  mix  their  colour  with^  as 
it  clears  away  that  greasiness,  which  arises  from  moist 
hands  upon  paper,  and  makes  the  colour  work  clear  and 
bright.  My  preparation  is  ready  for  use  in  a  few  mi- 
nutes, all  that  is  necessary  being  to  dissolve  about  the 
size  of  a  pea  of  it  in  a  table-spoonful  of  water. 

It  is  also  of  great  use  to  housekeepers,  sailors,  and 
others,  to  clean  woollen  clothes  from  grease,  tar,  &c. ;  and 
will  be  found  advantageous  for  many  other  purposes. 

If  it  should  meet  with  the  approbation  of  the  Society, 
I  have  no  objection  to  prepare  it  for  sale. 

I  am  Sir,  your  obedient  servant, 

RICHARD  CATHERY, 

Botanical  Colourer. 

Process  fai*  preparing  Ox- Gall  in  a  concentrated  state, 

by  Mr.  Cathery. 

Take  a  gall  fresh  from  the  ox,  and  put  it  into  a  basin, 
let  it  stand  all  night  to  settle,  then  pour  it  off  from  the 
sediment  into  a  clean  earthen  mug,  and  set  it  in  a  sauce- 
pan of  boiling  water  over  the  fire,  taking  care  that  none 
of  the  water  gets  into  the  mug.    Let  it  boil  till  it  is  quitp 
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Odckf  then  take  it  out  and  spread  it  on  a  plate  or  dish^ 
lad  set  it  before  the  ftre  to  evaporate ;  and  wben  as  dry 
t8  you  can  get  it,  put  it  into  small  pots,  and  tie  papers 
over  their  tops  to  keep  the  dust  from  it^  and  it  will  be 
good  for  years. 

Gertiftcates  were  received  from  Mr.  Gabriel  Bayfield^ 
No.  9,  Park  Place,  Walworth,  and  Mr.  William  Ed- 
wards^ No.  9^  Poplar  Row,  both  botanical  colourers^ 
stating,  that  they  have  used  the  ox-gall  prepared  by  Mr. 
Cathery,  and  find  it  to  answer  better  than  gall  in  a  liquid 
state;  that  this  preparation  is  free  from  disagreeable 
smell,  and  is  much  cheaper,  as  one  ox-gall  thus  prepared 
will  last  one  person  for  two  years,  and  be  as  fresh  as  if 
just  taken  from  the  ox. 

A  Certificate  was  received  from  Mr.  James  Stewart, 
No.  86,  St  Martin's  Street,  Leicester  Square,  stating, 
that  he  lately  belonged  to  his  Majesty's  ship  the  Vestal 
frigate,  and  that  he  took  out  with  him,  in  a  voyage  to 
Newfoundland,  a  large  pot  of  the  prepared  ox-gall,,  for 
the  purpose  of  washing  his  greasy  clothes  for  two  years ; 
that  he  found  it  very  serviceable,  and  to  keep  its  virtue  as 
well  u  the  first  day. 

No.  21. 
Experiments  on  the  Growth  of  White  Thorn^  pointing 
out  a  better  Method  of  propagating  that  valuable  Plant 
than  had  before  been  practised.     By  Samuel  Tay- 
lor, Esq.  of  Mostouy  near  Manchester.* 

For  these  experiments  the  silver  medal  of  the  Society 
for  the  Encouragement  of  Arts,  &c.  was  voted  to  Mr. 
Taylor,  from  whom  tlie  following  accounts  Mere  received. 
Specimens  of  the  plants  arc  reserved  in  the  repository  of 
the  society,  where  they  may  be  seen  by  agriculturists. 

•  TBloch,  TOl.  35.  p.  S9.    IVom  Trans,  of  the  Society  of  ArU,  *c.  1805. 
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Gentlemen^  ^ 

Every  one  of  you,  I  think,  will  allow  that  fences  an 
material  objeeta  to  be  attended  to  in  agriculture ;  yott 
must  also  be  convinced  that  there  is  no  plant  in  this  king- 
dom of  which  they  can  so  prdperly  be  made  as  the  Cnu 
t»gus  oxyacantha  Linn»i,  or  common  V^ite  Thorn.  In 
consequence  of  my  being  convinced  of  this,  I  have  been 
induced  to  make  a  few  experiments  to  effect  the  better 
propagation  of  that  valuable  plant ;  the  result  of  which, 
along  with  specimens  of  my  success,  I  beg  leave  to  sub- 
mit to  your  inspection. 

In  the  year  1801, 1  had  occasion  to  purchase  a  quan- 
tity of  thorns,  and  finding  them  very  dear,  I  was  deter- 
mined to  try  some  experiments,  in  order  if  possible  to 
raise  them  at  a  less  expense.  I  tried  to  propagate  them 
from  cuttings  of  the  branches,  but  with  little  or  no  suc- 
cess. I  likewise  tried  if  pieces  of  the  root  would  grow ; 
and  I  cut  from  the  thorns  which  I  had  purchased  about  a 
dozen  of  such  roots  as  pleased  me,  and  planted  them  in 
a  border  along  with  those  I  had  bought.  To  my  great 
astonishment,  not  one  ef  them  died ;  and  in  two  years 
•they  became  as  good  thorns  as  the  average  of  those  I  had 
purchased.  The  thorns  I  purchased  were  tlu*ee  years 
old  when  I  got  them.  In  April,  180S,  I  had  occasion  to 
move  a  fence,  from  which  I  procured  as  many  roots  of 
thorns  as  made  me  upwards  of  tifi^o  thousand  cuttings,  of 
wliich  I  did  not  lose  five  in  the  hundred. 

In  the  spring  of  1803, 1  likewise  planted  as  many  cut- 
tings of  thorn  roots  as  I  could  get.  In  1804, 1  did  the 
same ;  and  this  year  I  shall  plant  many  thousands. 

I  have  sent  for  your  inspection  specimens  of  the  pro- 
duce of  1802,  1803,  and  1804i,  raised  after  my  method* 
with  the  best  I  could  get  of  those  raised  from  haws  in 
the  common  way,  M'hich  generally  lie  one  year  in  the 
ground  before  they  vegetate.    They  an  all  exactly  one, 
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twcy  and  three  years  old,  from  the  day  they  were  plant- 
ed.—-I  was  so  pleased  with  my  suceess  in  raising  so  va- 
Inble  an  article  to  the  farming  interest  of  this  kingdom, 
d  ao  trifling  an  expense,  (for  it  is  merely  that  of  cutting 
flie  roots  into  lengths  and  planting  them,)  that  I  was  de- 
termined to  make  it  known  to  the  world,  and  could  think 
of  no  better  method  than  communicating  it  to  your  socie- 
ty ;  and  should  yon  so  far  approve  of  this  method  of 
raising  thorns,  as  to  think  me  entitled  to  any  honorary 
reward,  I  shall  receive  it  with  gratitude,  but  shall  feel 
myaelf  amply  repaid  for  any  trouble  I  have  been  at,  should 
you  think  it  worthy  a  place  in  the  next  volume  of  your 
Transactions. 

The  method  of  raising  the  thorns  from  roots  of  the 
plant,  is  as  follows. 

I  would  advise  every  farmer  to  purchase  a  hundred  or 
a  ihonsand  thorns,  according  to  the  size  of  his  farm,  and 
plant  them  in  his  orchard  or  garden,  and  when  they  have 
attained  the  thickness  of  my  three  year  old  specimens, 
which  is  the  size  I  always  prefer  for  planting  in  fences, 
let  him  take  them  up  and  prune  the  roots  in  the  manner 
I  have  pruned  the  specimen  sent  you,  from  which  he  will 
npon  an  average  get  ten  or  twelve  cuttings  from  each 
plant,  which  is  as  good  as  thorns  of  the  same  thickness ; 
so  that  you  will  easily  perceive  that  in  three  years  he  will 
have  a  succession  of  plants  fit  for  use,  which  he  may  if 
he  pleases  increase  tenfold  every  time  he  takes  them  up. 

The  spring  (say  in  all  April)  is  the  best  time  to  plant 
the  cuttings,  which  must  be  done  in  rows  half  a  yard 
asunder,  and  about  four  inches  from  each  other  in  the 
row ;  they  ought  to  be  about  four  inches  long,  and  plant- 
ed with  the  top  one-fourth  of  an  inch  out  of  the  ground. 
and  well  fastened :  otherwise  they  will  not  succeed  so 
well. 
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The  reason  why  I  prefer  spring  to  antamn  for 
ing  the  roots,  is,  that  m  ere  they  to  be  planted  in  aQi 
they  would  not  have  got  sufficient  hold  of  the  grmuiA^ 
fore  the  frost  set  in,  which  would  raise  them  all  frm 
ground ;  and,  if  not  entirely  destroy  the  plants^  waidi| 
oblige  the  farmer  to  plant  them  afresh. 

1  have  attached  the  produce  of  my  three«year-old  qie- 
cimen  to  the  plants  it  came  from,  cut  in  the  way  I  aL 
ways  practise ;  on  the  thick  end  of  the  root  I  make  tv% 
and  on  the  other  end  one  cut,  by  which  means  the  pro- 
per end  to  be  planted  uppermost^  which  is  the  thick^^ 
may  easily  be  known. 

Although  I  recommend  the  roots  to  be  planted  in  Apri^ 
yet  the  farmer  may,  where  he  pleases,  take  up  the  tbons 
he  may  want,  and  put  the  roots  he  lias  pruned  off  into 
sand  or  mould,  where  they  will  keep  until  he  has  leison 
to  cut  them  into  proper  lengths  for  planting ;  he  will  like- 
wise keep  them  in  the  same  w  ay  until  planted. 

The  great  advantage  of  my  plan  is  :  first,  that  in  casa 
any  one  has  raised  from  haws  a  thorn  with  remarkablj 
large  prickles,  of  vigorous  growth,  or  possessing  107 
other  qualification  requisite  to  make  a  good  fence,  he 
may  propagate  it  far  better  and  sooner,  from  roots,  thin 
any  other  way.  Secondly,  in  three  years  he  may  raise 
from  roots  a  better  plant  than  can  in  six  years  be  nusel 
from  haws,  and  witli  double  the  quantity  of  roots ;  nj 
threc-year-old  specimen  would  have  been  half  as  big 
again,  had  I  not  been  obliged  to  move  all  my  cutting^ 
the  second  year  after  they  were  planted. 

It  -would  not  be  a  bad  way,  in  order  to  get  roots,  (0 
plant  a  hedge  in  any  convenient  place,  and  on  each  side 
trench  the  ground  two  yards  wide,  and  two  grafts  deep; 
from  which,  every  two  or  three  years,  a  large  quantity  of 
roots  might  be  obtained,  by  trenching  the  ground  over 
again,  and  cutting  away  Avhat  roots  were  founds  which 
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i^Mdd  ill  be  young  and  of  a  proper  ihickness.  I  do  i^ot 
lk0.||ipin  of  a  larger  size  than  the  specimens  sent. 
:>I  gp  at  prosent  engaged  in  several  experiments^  to  en- 
JiwrMir  to  propagate  the  them  from  the  branches,  which, 
if  Imeeessful,  I  will  communicate  to  yon ;  but  {  am  of 
opiniim,  that  what  is  now  done  is  sufficient. 

Should  tiie  society  require  any  further  explanations,  I 
shall  be  happy  in  doing  my  utmost  to  furnish  such  ex- 
plinatiiNis* 

SAMUEL  TAYLOR. 

iiiearlitiicbetter* 
eth,  1805. 

7>  the  Soeiety  of  drU,  ^c. 

No.  SS. 

LUt  qf  American  PaienU.* 

(Continued  from  page  80.) 

1792. 

Benjamin  Folger,  January  3,  cleansing  whale  oil. 

Obadlah  Herbert,  January  38,  spinning  and  twisting  thread. 

John  Bailey,  February  33,  Steam  Jack. 

David  Hartley,  February  34,  hardening  and  tempering  steel. 

David  Ridgeway,  March  7,  improvement  in  making  bricks. 

Samuel  Green,  March  38,  canvass  conductor  to  be  used  whea 
houses  are  on  fire. 

Timothy  Kirk  and  Robert  Leslie,  May  9,  weaving  of  wire. 

Thomas  Farrington,  May  9,  Machine  for  sawing  wood  and  bark. 

George  Morris,  July  10,  preservation  of  plants  from  frost,  Sec. 

Samuel  G.  Dorr,  October  30,  Machine  called  <<  the  wheel  of 
knives,"  for  shearing  and  raising  the  napt^ni^loths. 

Sol.  Hodge  and  J.  Dorr,  Oct.  23,Handmili  for  picking  millstones, 

1793. 

James  Caldwell  and  Christopher  Batterman,  Jan.  26,  improved 
machine  for  manufacturing  tobacco. 

Jo<ieph  Pope,  January  26,  improvement  in  wind  mills. 

•  NicholflODAVol.  lap.  220. 
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Christopher  Colles,  January  S69  manufacturing  bricks.    ^ 
Saniuel  Mortyn  January  29vimproved  mode  of  tunungjiij|||k; 
Robert  Leslie,  January  30,  double  pendulum  for  ships.    ^S^« 
Robert  Leslie,  Ja^^uary  30,  clock  pendulum.  '.^.. 

Robert  Leslicb  January  30,  double  pendulum. 
Ralph  Hodgson,  Feb.  1,  manufacturing  oiled  silk  and  linear  kc 
Apollos  Kinsley,  Feb.  1,  improvement  in  making  bricks. 
Robert  Leslie,  Feb.  2,  construction  and  tone  of  bella. 
Rich.  Rosewel  Saltonstall,  Feb.  38,  manufacturing  rhus  or  sum^i 
John  Games,  jun.  April  1 1,  improvement  in  paper  mooldL 
Edward  Ryan^  April  39,  furnace  for  pot  and  pearl  aahes. 
Jonathan  Williams,  jun.  March  1 3,  moulds  for  claying  siriK 
Rich  R  Saltonstall,  May  1,  manufacturing  rhus  or  aumack 
Robert  Hetcrick,  June  1 1 ,  stove  of  cast  iron.  ^ 

Joseph  Staccy  Sampson,  July  5y  applying  and  regulating thsw^^ 
•f  ships,  boats,  &c. 

Samuel  Brouwer,  Aug.  17,  manufacturing  brick  and  pantile. 
Abijah  Babcock,  Dec.  3,  machine  for  propelling  vessels,  8cC 
John  Clarke,  Daniel  Stansbury,  Apollos  Kinsley,  John  Chrk^ 
Dec.  3 1 ,  disputed  claim  for  a  machine  to  work  in  a  current  of  tnt 
tcr,  &c.  decided  in  favour  of. 

1794. 

Thomas  Perkins,  Feb.  7,  manufacturing  nails. 

James  Davenport,  Feb.  24,  weaving  and  beating  sail  duck. 

J.  Simpson,  March  4,  improvement  in  distilling  spirituous  liqinm. 

Zachariah  Cox,  March  14,  round  saw. 

Eli  Whitney,  March  14,  machine  for  ginning  cotton. 

B.  Taylor,  March  23,  mode  of  preventing  the  progress  of  fire. 

J.  Biddis,  March  31,  improvement  in  manufacturing  paper,  kc 

R.  Robotham,  April  1 2,  composition  for  flooring  houses,  &c 

John  J.  Staples,  Apiil  25,  improvement  in  carriages,  to  be  prv* 
pelled  by  the  mechanical  powers. 

William  Hodgson,  April  28,  machine  for  threshing  grain,  &c 

James  Drake,  May  ^  C4)nslruction  of  bellows. 

Richard  Robotham,  June  2,  manufacturing  of  candles. 

George  Parkinson,  June  16,  Manufacturing  cordage. 

John  Mai'kley,  July  19,  new  mode  of  grinding  bark. 

Elisha  Rigg,  July  29,  improvement  in  the  method  of  workiD( 
pumps. 

Alexander  Anderson,  Sept.  2,  improvement  in  a  steam  still. 

Benjamin  Wynkoop,  Sept  13,  new  mode  of  propelling  vcssciYs- 
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9  Fennel,  Sept.  34,  mode  of  making  bbIl 
Joshua  Hatheway,  Oct.  39,  improvement  in  hydraulics. 
J.  Wardrop,  Nnv  5,  improvement  in  a  threshing  machine. 
John  Kinr.uiil,  Nov.  35,  improvement  in  sttlU. 
^^irilos  Kinalef,  Dec.  30,  tempering  mortar  and  making  briclu. 
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1796. 

Bflchael  Bowman,  March  1 ;  for  a  truis  for  the  prcTention  and 
ran  cX  ruptures. 

Lord  William  Murray,  March  8 ;  for  the  invention  and  discovery 
of  «zftMtin{>  starch  from  horte-chesnuts. 

Jofao  AtkinBon,  March  C ;  fiw  the  application  of  certain  materials 
to  imke  white  painL 

Robertaon  Buchanan*  Much  8 ;  fer  a  pump  for  raiung  nter  in 
rarloaa  situations. 

Robert  Salmon,  March  8 ;  for  an  improvement  in  certaiD  ma- 
chines for  weighing  goods,  fcc. 

Major  Pratt,  March  11;  for  a  certain  compoution  to  answer  the 
purpote  of  mill-stones. 

William  Woods,  March  17 ;  for  a  hand-pump  for  raising  water 
out  of  ships,  and  other  places,  by  which  a  greater  quantity  of  water 
can  be  raised  in  less  time  than  by  any  other  pump  now  in  use. 

Richard  Varley,  March  17 ;  for  an  improved  method  of  carding) 
roving,  and  spinning  cotton,  wool,  tec. 

]<An  Gregory  Hancock,  April  6 ;  for  paper  ornamented  by  em- 
bossing and  enchasing. 

Samuel  Godfrey,  April  6 ;  for  a  machine  to  relieve  the  labour  of 
animals,  in  draft  or  burden. 

William  Moorcrofi,  April  16;  for  an  improved  and  expeditious 
method  of  making  horse-shoes,  &c. 

Patrick  Miller,  May  3  ;  for  the  invention  of  a  vessel  on  a  ne« 

constriction,  which  druws  less  water  than  any  other  vessel  of  the 

^ame  dimensions,  which  cannot  founder  at  sea,  and  which  is  put  iu 

motion,  in  calms  aud  light  winds,  by  a  method  never  before  pratiscd 

(To  be  continued.) 
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imearing  the  oil  upon  the  wet  ikin,  into  which  it  penetrates  is  the 
moisture  evaporates.  A  pure  oil  cosld  not  perhaps  be  tliua  spread, 
and  most  prc^Mdilf  would  not  enter  the  tkin  with  the  desired  effect, 
«r  render  it  aa  supple  as  that  tM  which  from  experience  they  are 
lod  to  prefer. 

The  celebnted  Seguin  has  directed  his  attentioD  to  this  ingre- 
dient of  such  extenaiTC  manufacturing  utilitjr.    He  remariv^'^t'^ 
this  material  (by  the  name  of  Degrmii^  is  of  two  Idnds  in  Thuot ; 
viz.  the  common  sort  and  that  of  Niprt.    The  first  ia  the  iin|M*  . 
diate  product  of  the  chamoTingof  akinit  which  are  cleared  of  tfaelr  J 
surplus  oil  bjr  solution  of  potuh.    It  therefore  contains  not  eolf .  ^ 
eoapi  but  likewise  gelatine.    It  ia  evi^orated  to  drynesB,  wbA.  then 
•old  as  Drgrat.    At  Niort  it  is  decomposed  hj  sulphuric  acid,  and 
the  precipitate  ia  called  the  Dtgraa  of  that  town. 

Mr.  Seguin  finds  bjr  analysis,  that  this  last  is  oxigen«ted  ul, 
vhereaa  the  other  is  a  compound  of  Kt^  and  gelatine.  Ha  suc- 
ceeded ia  pTing  to  whale  oil  all  the  properties  of  the  Degrai  of 
Ntort,  by  boiling  one  pound  for  a  few  minutes  with  half  an  ounce 
of  nitric  acid  at  35  degrees.  He  observed  that  no  gas  is  disen- 
gaged in  this  operation ;  but  that  water  and  nitrate  of  ammonia  are 
formed ;  and  he  consludes  that  the  oil  was  oxigenated,  not  by  ab- 
sorbing the  oxtgcn  of  the  acid,  but  by  yielding  to  it  part  of  the  hy- 
drogen which  was  one  of  its  own  component  parts.  The  result  is 
the  more  interesting,  as  the  Dfgrai  of  Niort  being  much  more 
esteemed  than  the  common  sort,  the  curriers  may  hereafter,  instead 
of  pitying  a  great  price  for  It,  make  it  in  as  large  quantities  as  they 
please  by  following  the  process  hervJqdiGatcd. 

•  NIch.  Ph.  Ms£.  vol.  13.  p.  320. 
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ON  SPONTANEOUS  COMBUSTION. 
(Continued  from  page  104.) 

ike  Combustion  of  the  Hwman  Body^  jrroduced  by  the 
long  wnd  immoderate  nse  of  Spirituous  Liquors.    By 

PlEBBE-AiHE  LaIR.^ 

IN  natural  as  well  as  civil  history  tliere  are  facts  pre- 
Mnted  to  the  meditation  of  the  observer,  which,  though 
uofirmed  by  the  most  convincing  testimony,  seem  on  the 
Wat  view  to  be  destitute  of  probability.  Of  this  kind  in 
ihat  of  people  consumed  by  coming  into  contact  with 
coBmon  fire,  and  of  their  bodies  being  reduced  to  ashes, 
fiow  can  we  conceive  that  fire,  in  certain  circumstances^ 
cm  exercise  so  powerful  an  action  on  the  human  body  as 
to  produce  this  effect  ?  One  might  be  induced  to  give 
less  faith  to  these  instances  of  combustion,  as  they  seem 
I0  be  rare.  I  confess  tliat  at  first  they  appeared  to  me 
Worthy  of  very  little  credit,  but  they  are  presented  to  the 
jNiblic  as  true  by  men  whose  veracity  seems  unquestion- 

•  Taiocb,  Tol.  6.  p.  133.    From  the  Journal  ilo  Physique,  Pluviose,  year  B. 
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able.  Bianchini^  Maffei^  Rolli^  Le  Cat,  Vicq-d'Azyr, 
and  several  men  distinguished  by  their  learnings  have 
given  certain  testimony  of  the  facts.  Besides,  is  it  more 
surprising  to  experience  such  incineration  than  to  void 
saccliarine  urine,  or  to  see  the  bones  softened  to  such  a 
degree  as  to  be  reduced  to  the  state  of  a  jelly  ?  The  ef- 
fects of  this  combustion  are  certainly  not  more  wonder- 
ful than  those  of  the  bones  softened,  or  of  the  diabetes 
mellitus.  This  morbific  disposition,  therefore,  would  be 
one  more  scourge  to  afflict  humanity;  but  in  physics, 
facts  being  always  preferable  to  reasoning,  I  shall  here 
collect  those  which  appear  to  me  to  bear  the  impreesgon 
of  truth ;  and,  lest  I  should  alter  the  sense,  I  shall  qaote 
them  such  as  they  are  given  in  the  works  from  which  I 
have  extracted  them. 

We  read  in  the  Transactions  of  Copenhagen,  that  in 
1692  a  woman  of  the  lower  class,  who  for  three  years 
had  used  spirituous  liquors  to  such  excess  that  she  would 
take  no  other  noiurishment,  having  sat  down  one  evening 
on  a  straw  chair  to  sleep,  was  consumed  in  the  night- 
time, so  that  next  morning  no  part  of  her  was  found  but 
the  skull  and  the  extreme  joints  of  the  fingers ;  all  the 
I'cst  of  her  body,  says  Jacobsus,  was  reduced  to  ashes. 

The  following  extract  of  the  memoir  of  Bianchini  is 
taken  from  the  Annual  Register  for  1763  : — The  Coun- 
tess Cornelia  Bandi,  of  the  town  of  Cesena,  aged  62, 
enjoyed  a  good  state  of  health.  One  evening,  having 
experienced  a  sort  of  drowsiness,  she  reth'ed  to  bed,  and 
her  maid  remained  with  her  till  she  fell  asleep.  Next 
morning,  when  the  girl  entered  to  awaken  her  mistress, 
she  found  nothing  but  the  remains  of  her  body  in  the 
most  horrid  condition.  At  the  distance  of  four  feet  from 
the  bed  was  a  heap  of  ashes,  in  which  could  be  distin- 
guished the  legs  and  arms  untouched.  Between  the  legs 
lay  the  head,  the  brain  of  which,  together  with  half  the 
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pntenor  part  of  the  cranium,  and  the  whole  chiu,  bad 
beeil  cnnsunicd  :  three  fingers  were  fouDd  in  the  state  of 
\  oottl ;  the  rest  of  the  body  was  reduced  to  ashes,  which, 
when  lourbed,  left  on  the  fingers  a  fat,  fcetid  moisture.  A 
iiaal)  hinip  which  stood  on  the  fioor  was  covered  with 
ube«,  and  contained  no  oil ;  the  tallow  of  two  candles 
wms  melted  on  a  tabU-.  but  the  wicks  titill  remained,  and 
the  feet  of  the  candlesticks  were  covered  with  a  certain 
noiiiture.  The  bed  was  not  damaged  ;  tlie  bed>clothes 
and  coverlid  were  raised  up  and  thrown  on  one  side,  as 

>  is  the  case  when  a  ])erson  gets  up.  The  furniture  and 
tapestry  were  covered  with  a  moist  kind  of  soot  of  the 
colour  of  as^hea,  which  bad  penetrated  into  the  drawers 
and  dirtied  tlie  linen.  The  Hoot  having  been  conveyed 
to  a  neighbonriiig  kitchen,  adhered  to  tlie  walla  and  the 
Qtemils.     A  piece  of  bread  in  the  cupboard  was  covered 

I  with  it,  and  no  dog  would  touch  it.  The  infectious 
r  odour  had  been  communicated  to  other  apartments.  The 
Annual  Uegisler  slates,  that  the  Countess  of  Cesena  was 
accostonicd  to  baihe  all  her  body  in  camphorated  spirit 
itf  irioe.  -f  Bianchiiii  caused  the  details  of  this  deplora. 
ble  event  to  be  published  at  the  time  when  it  took  place, 
and  DO  one  cimtradicted  them.  It  was  attested  also  by 
Scipio  Maffci,  a  learned  cotemporary  of  Bianchitii,  who 
was  far  from  being  credulous  ;  and,  in  the  last  place,  this 
imrprising  fact  w  as  confirmed  to  the  Royal  Hociety  of 
Loudon  by  Paul  Rolli.  The  Annual  Register  mentions 
aUo  two  other  facts  of  the  same  kind  which  occurred  in 
England,  one  at  Southampton,  and  the  other  at  Co- 
ventry. 

An  instance  of  the  like  kind  is  preser\'ed  in  the  same 

U^ork.  *  in  a  letter  to  Mr.  Wilnier,  surgeon : — "  Mary 

aged  50,  was  much  addicted  to  intoxication.    Her 

*  Anmul  Begistrr  for  1773,  p.  19- 
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propensity  to  ihis  nee  had  increased  after  the  daift 
ber  husband^  which  happened  a  year  and  a  half 
For  aboiit  a  year^  scarcely  a  day  had  passed  in  tin 
of  which  she  did  not  drink  at  least  half  a  pint  of 
or  aniseed. water.  Her  health  gradually  dedniedy  sal 
about  the  beginning  of  February  she  was  attacked  by  Ai 
jaundice  and  confined  to  her  bed.  Though  aiie  wm  ifr 
capable  of  much  action^  and  not  in  a  condition  to  woAf 
the  still  continued  her  old  habit  of  drinkii^  eveq^  digf 
and  smoking  a  pipe  of  tobacco.  The  bed  in  whieh  ifel 
lay  stood  parallel  to  the  chimney  of  the  apartaMBtj^^ 
at  the  distance  from  it  of  about  three  feet  On  SaiMr 
mornings  the  1st  of  March^  she  fell  on  the  floor  }  aanv 
extreme  weakness  having  prevented  her  from  getting  % 
she  remained  in  that  state  till  some  one  entered  aad  p^ 
her  to  bed*.  The  following  night  she  wished  to  be  Ml 
alone.  A  woman  quitted  her  at  half  after  eleivo^  s^ 
according  to  custom^  shut  the  door  snd  locked  it  8kl 
had  put  on  the  fire  two  large  pieces  of  coal^  and  ^ani 
a  light  in  a  candlestick  on  a  chair  at  the  head  of  lier  M 
At  half  after  five  in  the  morning  a  smoke  was  seen  iaia- 
ing  through  the  window,  and  the  door  being  speedil] 
broke  open^  some  flames  which  were  in  the  room  iren 
soon  extinguished.  Between  the  bed  and  the  ehimsg 
were  found  the  remains  of  the  unfortunate  Clues  :  one  Iq 
and  a  thigh  were  still  entire ;  but  there  remained  notUsf 
of  the  skin,  the  muscles,  and  the  viscera.  The  bones  4 
the  cranium,  the  breast,  the  spine,  and  the  upper  extmi 
tics,  were  entirely  calcined,  and  covered  with  a  whitid 
efflorescence.  The  people  were  much  surprised  that  fk 
furniture  had  sustained  so  little  injury.  The  side  of  tkj 
bed  which  was  next  to  the  chimney  had  suflTered  fj 
roost ;  the  wood  of  it  was  slightly  burnt ;  but  the  fti 
iher-bed,  the  clothes,  and  covering,  were  safe. -^- 1  eiilij 
ed  the  apartment  about  two  hours  after  it  had  been  epd 
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L  and  observed  tlmt  tlie  walls  and  every  thing  in  it  wi 
Jcened ;  that  it  was  filled  with  a  veiy  diaagrceabl 
loar ;  but  that  nothiug  except  the  body  exhibited 

iwng  traces  of  fire." 

Thin  iustance  has  great  similarity  to  that  related 
V'icq-d'Azyr  in  the  Kncyclirpedie  Methodiqne,  nnder 
bead.  Pathologic  Anatomy  of  Man.  A  woman,  ab< 
fifty  years  of  age,  who  indulged  lo  excess  in  spirtli 
liquors,  and  got  drunk  every  day  before  she  went  to  hei 
waa  found  entirely  burnt,  and  reduced  to  ashes.  Soi 
of  the  osseous  parts  only  were  left,  but  the  furniture 
the  apartment  had  suITered  very  little  damage.  Vic^. 
d'Az^'r,  instead  of  disbelieving  this  phenomenon,  add^j 
that  there  have  been  other  instances  of  the  like  kind, 

We  find  also  a  circumstance  of  this  kind  in  a  uork 
entitled,  Jlcta  Medica  et  philogophica  Hafniensia  ;  and 
hi  the  work  of  Henry  Bohanscr,  entitled.  Le  noueeait 
phospUore  enfiamme.  A  woman  at  Paris,  who  had  bee« 
ace,ustomed,  for  three  years,  to  drink  spirit  of  wine 
sacb  a  degree  that  she  used  no  other  liqnor,  was  one  dajt 
fbond  entirely  reduced  to  ashes,  except  the  skull  and  eib' 
tremitles  of  the  fingers. 

-*■  The  Transactions  of  the  Royal  Society  of  LondoK 
present  also  an  instance  of  human  combustitin  no  leav 
extraordinary  :  It  was  mentioned  at  the  time  itliappeuMl 
in  all  the  journals;  it  was  then  attested  by  a  great  num. 
ber  of  eye-witnesses,  and  became  the  subject  of  many 
teamed  discussions.  Three  accounts  of  this  event,  by 
different  authors,  all  nearly  coincide.  The  fact  is  ret 
laled  as  follows : — "  Grace  Pitt,  the  wife  of  a  fishmoa- 
ger  of  the  parish  of  8t.  Clement,  Ipswich,  aged  about 
sixty,  had  contracted  a  habit,  which  she  continued  for 
■Teral  years,  of  coming  down  every  night  from  her  bed- 

lOm,  half  dressed,  to  smoke  a  pipe.     On  (he  night  of 
\  Ml  of  April,  474*j  she  got  up  fi-om  bed  as  usuaL 
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Her  daughter^  who  slept  with  her^  did  not  perceive  As 
was  absent  tiU  next  morning  when  she  awoke,  sooniAtt 
which  she  pnt  on  her  clothes,  and  going  down  to  Aa 
kitchen,  found  her  mother  stretched  ont  on  the  ri^  sidB^ 
with  her  head  near  the  grate ;  the  body  extended  on  the 
hearth,  with  the  legs  on  the  floor,  which  was  of  ded, 
having  the  appearance  of  a  log  of  wood,  consumed  by  a 
fire  without  apparent  flame.  On  beholding  this  spediu 
cle,  tlie  girl  ran  in  great  haste  and  poured  over  her  mo- 
ther's body  some  water  contained  in  two  large  vessels  in 
order  to  extinguish  the  fire ;  while  the  fcBtid  odoior 
smoke  which  exhaled  from  the  body  almost  s 
some  of  the  neighbours  who  had  hastened  to  the 
assistance.  The  trunk  was  in  some  measure  ineinent- 
ed,  and  resembled  a  heap  of  coals  covered  with  white 
ashes.  The  head,  the  arms,  the  legs,  and  the  thi^N^ 
had  also  participated  in  the  burning.  This  woouuiy  itii 
said,  had  drunk  a  large  quantity  of  spirituous  liquer  k 
consequence  of  being  overjoyed  to  hear  that  one  of  hv 
daughters  had  returned  from  Gribraltar.  There  was  M 
fire  in  the  grate,  and  the  candle  had  burnt  entirely  ont  la 
the  socket  of  the  candlestick,  which  was  close  to  her. 
Besides,  there  were  found  near  the  consumed  body  the 
clothes  of  a  child  and  a  paper  screen,  which  had  sustun- 
ed  no  injury  by  the  fire.  The  dress  of  this  woman  con- 
sisted of  a  cotton  gown. 

Le  Gat,  in  a  memoir  on  spontaneous  burning,  mentioiis 
several  other  instances  of  combustion  of  the  human  body. 
^^  Having,''  says  he,  ^^  spent  several  months  at  Bheimi 
in  the  years  iy9A  and  1725,  I  lodged  at  the  house  of 
Sieur  Millet,  whose  wife  got  intoxicated  every  day.  The 
domestic  economy  of  the  family  was  managed  by  a , 
pretty  young  girl,  which  I  must  not  omit  to  remark,  la 
order  that  all  the  circumstances  which  accompanied  the 
fact  I  am  about  to  relate,  may  be  better  understood.  This 


frodurcA  by  the-  Use  of  Spirituous  Liquors.      I67 


^^m      jirodu 

^PRman  was  found  consumed  on  the  20lh  of  Febniary,. 
'iTta,  at  Ihe  distance  of  a  foot  and  a  lialf  from  the  hearti  [ 
il  lier  kitchen.  A  part  of  the  head  only,  witli  a  portioa 
of  tlio  lower  extremities  and  a  few  of  the  vertehrac,  had 
tscaped  combustion.  A  foot  and  a  half  of  the  flooring 
under  the  body  had  been  consumed,  but  a  kneading- 
trough  and  a  powdering- tub,  which  were  very  near  the 
body,  had  sustained  no  injury.  M.  Chretien,  a  surgeon, 
examined  the  remains  of  the  body  with  every  juridical 
fonunlity.  Jean  Millet,  the  liusband,  being  interrogated  1 
by  the  judges  who  instituted  an  inquiry  into  the  affair,  | 
deelarcd^  that  about  eight  in  the  evening  on  the  igth  of  ' 
February  he  had  retired  to  rest  with  his  wife,  who,  not 
being  able  to  sleep,  had  gone  into  the  kitchen,  where  he 
liiought  she  was  warming  herself;  that,  having  fallenJ 
asleep,  he  was  wakened  about  two  o'clock  l>y  an  infec- 
tious odour,  and  that,  having  run  to  tlie  kitchen,  he  found 
the  remains  of  his  wife  in  the  state  descrilwd  in  the  rc- 
poi-t  of  the  physicians  and  surgeons.  The  judges  haV' 
ing  Qu  suspicion  of  the  real  cause  of  this  event,  prose- 
cuted tlie  aflair  with  the  utmost  diligence.  It  was  very 
unfurtuiiate  for  Millet  that  he  had  a  handsome  ser^-ant- 
maid,  for  neither  his  probity  nor  innocence  was  able  to 
»ave  him  from  the  suspicion  of  having  got  rid  of  his  wife 
by  a  concerted  plot,  and  of  Iiaving  arranged  the  rest  of 
Ihc  cireumntauce  in  such  a  manner  as  to  give  it  the  ap- 
pearance of  an  accident.  He  experienced,  therefore,  the 
whole  severity  of  the  law  ;  and  though,  by  an  appeal  to 
a  superior  and  very  enlightened  court,  which  discovered 
ihe  cause  of  the  combustion,  he  came  off  victorious,  he 
soflei-ed  so  mueii  from  uneasiness  of  mind,  that  be  was 
nbliged  to  pass  Ihe  remainder  of  Ids  melancholy  days  in 
aa  hoftpital." 

Le  Cat  relatc<i  another  in^itauce,  which  has  a  most  per- 
fect reiicmblance  to  the  preceding : — *■'  M.  Boinneau,  curf 
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of  Plerguer^  near  Dol,''  says  he^  ^^  wrote  to  me  ilM  inl. 
lowing  letter,  dated  Febraary  28,  1749 :  Allow  «e  li 
commanicate  to  yon  a  fact  which  took  place  hrare  afaoott 
fortnight  ago.  Madame  de  Boiseon^  80  yean  of  age,  ex* 
ceedingly  meagre,  who  had  drunk  nothing  but  spirits  tm 
several  years,  was  sitting  in  her  elbow-chair  before  the 
fire  while  her  waiting-maid  went  ont  of  the  room  iior  t 
few  moments.  On  her  return,  seeing  her  mistress  oi 
fire,  she  immediately  gave  an  alarm,  and  some  pesfils 
having  come  to  her  assistance,  one  of  them  endeavmsd 
to  extinguish  the  flames  with  his  hand,  bnt  they  adhqppl 
to  it  as  if  it  had  been  dipped  in  brandy  or  oil 
Water  was  brought  and  thrown  on  the  lady  in 
dance,  yet  the  fire  i^peared  moro  violent,  and  was  Mt 
extinguished  till  the  whole  flesh  had  been  cobbobsI 
Her  skeleton,  exceedingly  black,  remained  entire  in  thi 
chair,  which  was  only  a  little  scorched ;  one  leg  only,  ni 
the  two  hands,  detached  themselves  from  tharest  irf  flkl 
bones.  It  is  not  known  whether  her  clothes  had  caof^ 
fire  by  approaching  the  grate.  The  lady  was  in  the  ssaa 
place  in  which  she  sat  every  day ;  there  was  no  esdrssr- 
ninary  fire,  and  she  had  not  fallen.  What  makes 
suspect  that  the  use  of  spirits  might  have  prodneed  flui 
effect  is,  that  I  have  been  assured,  that  at  the  gate  of  IK* 
nan  an  accident  of  the  like  kind  happened  to  anothv 
woman  under  similar  circumstances.^' 

To  these  instances,  which  I  have  multiplied  ti 
sti*engthen  tlie  evidence,  I  shall  add  two  other  bets  of 
the  same  kind,  published  in  the  Journal  ie  JUeiieiju.* 
The  first  took  place  at  Aix,  in  Provence,  and  is  thus  re- 
lated by  Murairc,  a  surgeon : — ^^  In  the  month  of  F^ 
bruary,  1779,  Maiy  Jauffret,  widow  of  Nicholas  GiSp 
vier,  shoemaker,  of  a  small  size,  exceedingly  coipuleif 

*  Vol.  59.  p.  440. 
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aAd  addicted  to  drink iug^  having  been  burnt  in  her 
l^Mrtment^  M.  Rocas^  my  colleague^  who  was  commis* 
rioned  to  make  a  report  respecting  the  remains  of  her 
hoAjy  found  only  a  mass  of  ashes^  and  a  few  bones^  cal- 
CTicd  in  such  a  manner  that  on  the  least  pressure  they 
were  reduced  to  dust.  The  bones  of  the  cranium^  one 
lutnd,  and  a  foot^  had  in  part  escaped  the  action  of  the 
fire.  Near  these  remains  stood  a  table  untouched^  and 
imder  the  table  a  small  wooden  stove,  the  grating  of 
irhich,  having  been  long  burnt,  afforded  an  aperture, 
floHugh  which,  it  is  probable,  the  fire  that  occasioned  the 
iwlancholy  accident  liad  been  communicated :  one  chair, 
irbich  stood  too  near  the  flames,  had  the  scat  and  fore- 
feet burnt.  In  other  itispects,  there  was  no  appeai*ance 
of  fire  either  in  the  chimney  or  the  apartment ;  so  that^ 
except  the  fore-part  of  the  eiiair,  it  appears  to  me  that  no 
ither  combustible  matter  contributed  to  this  speedy  inci- 
fteration,  which  was  effected  in  the  space  of  seven  or 
eight  honrs.'^ 

The  other  instance,  mentioned  in  the  Journal  de  Me^ 
iieiney*  took  place  at  Caen,  and  is  thus  related  by  Me- 
iflle,  a  surgeon  of  that  city,  still  alive : — ^^  Being  re- 
quested, on  the  3d  of  June,  1783?  by  the  king's  oflicers, 
to  draw  up  a  report  of  the  state  in  which  I  found  Made- 
moiselle Thuars,  who  was  said  to  have  been  burnt,  I 
Bade  the  following  observations  : — The  body  lay  with 
the  crown  of  the  liead  resting  against  one  of  the  andi- 
rons, at  the  distance  of  eigliteen  inches  from  the  fire ;  the 
remainder  of  the  body  was  placed  ol)liqueIy  before  the 
chimney,  the  whole  being  nothing  but  a  mass  of  ashes. 
JBven  the  most  solid  bones  had  lost  their  form  and  con- 
itstence ;  none  of  them  could  be  distinguished  except 
fte  coronal,  the  two  parietal  bones,  the  two  lumbar  vei> 

•  VoL59.p.  140  V 
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tobrae^  a  portion  of  the  tibia,  and  a  part  of  the  omoplate  ; 
and  these,  even,  were  so  calcined,  that  they  became  dost 
by  the  least  pressure.  The  right  foot  was  fonnd  entire^ 
and  iscorched  at  it^  upper  junction  ;  the  left  was  more 
burnt.  The  day  had  been  coldy  but  there  was  nothing  in 
the  grate  except  two  or  three  bits  of  wood,  about  an  inch 
in  diameter,  burnt  in  the  middle.  None  of  the  furniture 
in  the  apartment  was  damaged.  The  chair  on  which 
Mademoiselle  Thuars  had  been  sitting,  was  found  at  the 
distance  of  a  foot  from  her,  and  absolutely  untouched.  I 
must  here  observe,  that  this  lady  was  exceedingly  eor- 
pulent ;  that  she  was  above  sixty  years  of  age,  and  mnA 
addicted  to  spirituous  liquors ;  that  the  day  even  of  her 
death  she  had  drunk  three  bottles  of  wine  and  about  a 
bottle  of  brandy ;  and  that  the  consumption  of  the  body 
had  taken  place  in  less  than  seven  hours,  though,  accord- 
ing to  appearance,  nothing  around  the  body  was  burnt 
but  the  clothes.*^ 

The  town  of  Caen  affords  several  other  instances  of 
the  same  kind.  I  have  been  told  by  many  people,  and 
particulai*ly  a  physician  of  Argentan,  named  JBouffet,  au- 
thor of  an  Essay  on  Intermittent  Fevers,  that  a  woman 
of  the  lower  class,  who  lived  at  Place  Villars,  and  who 
was  known  to  be  much  addicted  to  strong  liquor,  had 
been  found  in  lier  house  burnt.  The  extremities  of  her 
body  only  were  spared,  but  the  furniture  was  very  little 
damaged. 

A  like  unfortunate  accident  happened  also  at  Caen  to 
another  old  woman  addicted  to  drinking.  I  was  assured 
by  those  who  told  me  the  fact,  that  the  flames  which  pro* 
ceeded  from  the  body  could  not  be  extinguished  by  wa- 
ter ^  but  I  think  it  needless  to  relate  the  particulai^s  of 
this  and  of  another  similar  event  which  took  place  in  the 
same  town,  because,  as  they  were  not  attested  by  a  pro- 
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uterbal,  and  not  having  been  communicated  by  profefi- 
4tiial  men^  they  do  not  inspire  the  same  confidence. 

This  collection  of  instances  is  supported,  therefore,  by 
all  those  authentic  proofs  which  can  be  required  to  form 
homan  testimony ;  for,  while  we  admit  the  prudent  doubt 
tf  Descartes,  we  ouf;ht  to  reject  the  universal  doubt  of 
the  Pyrrhonists.  The  multiplicity  and  uniformity  even 
of  these  facts,  which  occurred  in  different  places,  and 
were  attested  by  so  many  enlightened  men,  carry  with 
them  conviction ;  they  have  such  a  relation  to  eacli  other, 
that  we  are  inclined  to  ascribe  them  to  the  same  cause. 

i«  The  persons  who  experienced  the  eflfects  of  this 
combustion  had  for  a  long  time  made  an  immoderate  use 
of  spirituous  liquors. 

S.  The  combustion  took  place  only  in  women. 

8.  These  women  were  far  advanced  in  life. 

4.  Their  bodies  did  not  take  fire  spontaneously,  but 
were  burnt  by  accident. 

5.  The  extremities,  such  as  the  feet  and  the  hands^ 
were  generally  spared  by  the  fire. 

0.  Water  sometimes,  instead  of  extinguishing  the 
flames  which  proceeded  from  tlie  parts  on  fire,  gave  them 
more  activity. 

7.  The  fire  did  very  little  damage,  and  often  even 
spared  the  combustible  objects  which  were  in  contact 
with  the  human  body  at  the  moment  when  it  was  burn- 
ing. 

8.  The  combustion  of  these  bodies  left  as  a  residuum 
fat  foetid  ashes,  with  an  unctuous,  stinking,  and  very  pe- 
netrating  soot. 

Let  us  now  enter  into  an  examination  of  these  eight 
general  observations. 

The  first  idea  which  occurs  on  reading  the  numerous 
instances  of  human  combustion  above  related  is,  that 
those  who  fell  victims  to  those  fatal  accidents  wore  al- 
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most  all  addicted  to  spirituous  liquors.  The  woman  men* 
tioned  in  the  Transactions  of  Copenhagen  bad  for  tbret 
years  made  such  an  immoderate  use  of  them,  that  she 
would  take  no  other  nourishment.  Mary  Clues,  for  a 
year  before  the  accident  happened,  had  scarcely  been  a 
single  day  without  drinking  half  a  pint  of  rum  or  of  ani- 
seed-water.  The  wife  of  Millet  had  been  continually  in- 
ioxicated;  Madame  de  Boiseon  for  several  years  had 
dbrunk  nothing  but  spirits ;  Mary  Jauffret  was  much  ad- 
dicted to  drinking ;  and  Mademoiselle  Thuars,  and  the 
other  women  of  Caen,  were  equally  fond  of  strong  li- 
quors. 

Such  excess,  in  regard  to  the  use  of  spirituous  liquors, 
must  have  had  a  powerful  action  on  the  bodies  of  the 
persons  to  whom  I  allude.  All  (heir  fluids  and  solids 
must  have  experienced  its  fatal  influence ;  for  the  proper- 
ty of  the  absorbing  vessels,  which  is  so  active  in  the  hu- 
man body,  seems  on  this  occasion  to  have  acted  a  distin- 
guished part.  It  has  been  observed  that  the  urine  of 
great  drinkers  is  generally  aqueous  and  limpid.  It  ap- 
pears, that  in  drunkards  who  make  an  immoderate  use 
of  spirituous  liquors,  the  aqueous  part  of  their  drink  is 
discharged  by  the  urinary  passage,  while  the  alcoholic, 
almost  like  the  volatile  part  of  aromatic  substances,  not 
being  subjected  to  an  entire  decomposition,  is  absorbed 
into  every  part  of  their  bodies. 

I  shall  now  proceed  to  the  second  general  observation, 
that  the  combustion  took  place  only  in  women. 

I  will  not  pretend  to  assert  that  men  are  not  liable  to 
combustion  in  the  same  manner,  but  1  have  never  yet 
been  able  to  find  one  well  certified  instance  of  such  an 
event ;  and  as  we  cannot  proceed  with  any  certainty  but 
on  the  authority  of  facts,  I  think  this  singularity  so  sur- 
prising as  to  give  rise  to  a  few  refllections.  Perhaps 
when  the  cause  is  examined^  it  ^vill  appear  perfectly  na- 
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teal.    The  female  body  is  in  general  more  delicate  than 
tittt  of  the  other  sex.    The  system  of  their  solids  ii 
more  relaxed ;  their  fibres  are  more  fragile  and  of  a 
weaker  structure^  and  therefore  their  texture  more  easily 
Imrt.     Their  mode  of  life  also  contributes  to  increaw 
the  weakness  of  their  organization.     Women,  abandon- 
ed in  general  to  a  sedentary  life,  cliarged  with  the  care 
of  the  internal  domestic  economy,  and  often  shut  up  in 
close  apartments,  where  they  are  condemned  to  spend 
whole  days  without  taking  any  exercise,  are  more  sub- 
ject than  men  to  become  corpulent.     The  texture  of  the 
soft  parts  in  female  bodies  being  more  spongy,  absorption 
ought  to  be  freer ;  and  as  their  whole  bodies  imbibe  spi- 
ritopns  liquors  with  more  ease,  they  ought  to  experience 
more  readily  the  impression  of  fire.    Hence  that  combus- 
tion, the  melancholy  instances  of  which  seem  to  be  fur- 
nished by  women  alone ;  and  it  is  owing  merely  to  the 
want  of  a  certain  concurrence  of  circumstances  and  of 
physical  causes,  that  these  events,  though  less  rare  than 
is  supposed,  do  not  become  more  common. 

The  second  general  observation  serves  to  explain  the 
third ;  I  mean,  that  the  combustion  took  place  only  in 
women  far  advanced  in  life.  The  Countess  of  Cesena 
was  sixty-two  years  q{  age;  Mary  Clues,  fifty-two; 
Grace  Pitt,  sixty;  Madame  de  Boiseon,  eighty;  and 
Mademoiselle  Thuars  more  than  sixty.  These  exam- 
ples prove  that  combustion  is  more  frequent  among  old 
women.  Young  persons,  distracted  by  other  passions, 
are  not  much  addicted  to  drinking ;  but  when  love,  de- 
parting along  with  youth,  leaves  a  vacuum  in  the  mind, 
if  its  place  be  not  supplied  by  ambition  or  interest,  a 
taste  for  gaming,  or  religious  fervor,  it  generally  falls  a 
prey  to  intoxication.  This  passion  still  increases  as  the 
others  diminish,  especially  in  women,  who  can  indulge 
it  without  restraint.    Wilmer,  therefore,  obser>'es,  ^^  that 
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the  propensity  of  Maty  Clues  to  this  %*ice  had  always  • 
ereased  after  the  death  of  her  husband^  which  happeabi 
about  a  year  before  :'^  almost  all  the  other  women  d 
wiiom  I  have  spoken,  being  equally  unconfined  in  rtgui 
to  their  actions,  could  gratify  their  attacfiment  to  spirila 
ous  liquors  without  opposition. 

It  may  have  been  observed  that  the  obesity  of  womo^ 
as  they  advance  in  life,  renders  them  more  sedentuyj 
and  if,  as  has  been  remarked  by  Baumes,^  a  sedento] 
life  overcharges  the  body  with  hydrogen^  this  effect  vhI 
be  still  more  sensible  among  old  women.  Dancing  nH 
walking,  which  foim  salutary  recreation  for  young  p9 
sons,  are  at  a  certain  age  interdicted  as  much  by  nature  m 
by  prejudice.  It  needs  therefore  excite  no  astontslupM 
that  old  women,  who  are  in  general  more  corpulent  ui 
more  addicted  to  drinking,  and  who  are  often  motimikil 
like  inanimate  masses,  during  the  moment  of  intoxicfr 
tion,  should  experience  the  effects  of  combustion. 

Perhaps  we  have  no  occasion  to  go  very  far  to  seard 
for  tiie  cause  of  these  combustions.  The  fire  of  th 
wooden  stove,  the  chimney,  or  of  the  candle,  might  bavi 
been  communicated  to  the  clothes,  and  might  have  in  tUf 
manner  burnt  the  persons  above  mentioned,  on  aceomt  si 
the  peculiar  disposition  of  their  bodies.  Maflhi  ok 
series,  that  the  Countess  of  Cesena  was  accustomed  ii 
bathe  her  whole  body  with  spirit  of  wine.  The  vieiiiii| 
of  the  candle  and  lamp,  which  were  found  near  the  n- 
mains  of  her  body,  occasioned,  without  doubt,  the  cob- 
bustion.  This  accident  reminds  us  of  that  which  faap^ 
pencd  to  Charles  II.  kina;  of  Navarre.  This  prince,  h^ 
ing  addicted  to  drunkenness  and  excesses  of  every  kin^^ 
had  caused  himself  to  be  wrapped  up  in  cloths  dipped  iu 
spirits,  in  order  to  revive  the  natural  heat  of  his  hoihi 

*  F.SAai  dii  S\'st^me  Chcmique  de  la  Science  de  raomme. 
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vUch  had  been  weakened  by  debauchery ;  but  the  cloths 
Might  ftre  while  his  attendants  were  fastening  thcm^  and 
h  perished  a  victim  to  his  imprudence. 

Besides  accidental  combustion^  it*remains  for  us  to  ex- 
anine  whether  spontaneous  combustion  of  the  human  bo- 
I  ij  can  take  place^  as  asserted  by  Le  Cat.  Spontaneous 
/  ecnnbustion  is  the  burning  of  tlie  human  body  without 
the  contact  of  any  substance  in  a  state  of  ignition.  Na- 
ture, indeed^  affords  several  instances  of  spontaneous 
combustion  in  the  mineral  and  vegetable  kingdoms.  The  «« 

decomposition  of  pyrites^  and  the  subterranean  processes 
which  are  carried  on  in  volcanoes^  afford  proofs  of  it. 
Coal-mines  may  readily  take  fire  spontaneously;  and 
this  has  been  found  to  be  the  case  with  heaps  of  coals 
deposited  in  close  places.  It  is  by  a  fermentation  of  this 
kind  that  dunghills  sometimes  become  hot>  and  take  fire. 
This  may  serve  also  to  explain  why  trusses  of  hay^  car- 
ried borne  during  moist  weather^  and  piled  up  on  each 
other,  sometimes  take  fli'e.  But,  can  spontaneous  com- 
bustion take  place  in  the  human  body  ?  If  some  authors 
are  to  be  credited,*  very  violent  combustion  may  be  pro- 
duced in  our  bodies  by  nature  and  by  artificial  processes. 
Sturmias  f  says,  that  in  the  northern  countries  flames  of- 
ten burst  from  the  stomach  of  persons  in  a  state  of  intox- 
ication. Three  noblemen  of  Courland  having  laid  a  bet 
which  of  them  could  drink  most  spirits,  two  of  them  died 
in  consequence  of  suffocation  by  the  flames  which  issued 
with  great  violence  from  their  stomachs.  We  are  told  by 
Thomas  Bart  holing  on  the  authority  of  Vorstius,  that  a 
soldier,  who  had  drunk  two  glasses  of  spirits,  died  af- 
ter an  eruption  of  flames  from  liis  mouth.  In  his  third 
century  Bertholin  mentions  another  accident  of  the  same 
kiad  after  a  drinking- match  of  strong  liquor. 

•  German  Ephemerides^  Obscrv.  77.  f  '^*^'  Tenth  year,  p.  55 

4  First  centuiy. 
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It  now  remains  to  decide^  from  these  instances^  re- 
specting the  accidental  or  spontaneous  causes  which  pro- 
duce combustion.  Nature^  by  assuming  a  thousand  4if* 
ferent  forms,  seems  at  first  as  if  desirous  to  elude  our  ob- 
servation ;  but,  on  mature,  reflection,  if  it  be  found  easy 
to  prove  accidental  combustion,  spontaneous  combustiott 
appears  altogether  improbable :  for,  even  admitting  the 
instances  of  people  suffocated  by  flames  which  issued 
froai  their  mouths,  this  is  still  far  from  the  combustion  of 
the  whole  body.  There  is  a  great  difference  between 
this  semi- combustion  and  spontaneous  combustion  so 
complin te  as  to  reduce  the  body  to  ashes,  as  in  the  eases 
above  mentioned.  As  the  human  body  has  never  been 
seen  to  experience  total  combustion,  these  assertions  seem 
raiher  the  production  of  a  fenid  imagination  than  of  real 
observation ;  and  it  too  often  happens  that  Nature  in  her 
mode  of  action  does  not  adopt  our  manner  of  seeing. 

I  shall  not  extend  further  these  observations  on  the 
combustion  of  the  human  body,  as  I  flatter  myself  that 
after  this  examination  every  person  must  be  struck  with 
the  relation  which  exists  between  the  cause  of  this  phse- 
nomenon  and  the  effects  that  ensue.  A  svstem  embellish- 
ed  with  imaginary  charms  is  often  seducing,  but  it  never 
presents  a  perfect  whole.  We  have  seen  facts  justify 
xeasoning,  and  reasoning  serve  aftenvards  to  explain 
facts.  The  combustion  of  the  human  body,  which  on 
the  first  view  appears  to  have  in  it  something  of  the  mar- 
vellous, when  explained,  exhibits  notliing  but  the  utmost 
simplicity :  so  true  it  is,  that  the  wonderful  is  often  pro- 
duced by  effects  which,  as  they  rarely  strike  our  eyes, 
permit  our  minds  so  much  the  less  to  discover  their  real 
cause. 

Some  people,  however,  may  ascribe  to  the  wickedness 
of  mankind  what  we  ascribe  to  accident.  It  mav  be  said, 
that  assassins,  after  putting  to  death  their  unfortunate 
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▼ictiiiis^  mbbed  oTer  their  bodies  with  combustible  sub-* 
fltmees^  by  which  they  were  consumed.    But  eTen'if 
nch  an  idea  should  ever  be  conceived^  it  would  be  im- 
possible to  carry  it  into  execution.    Formerly,  when  cri- 
■iiHds  were  condemned  to  the  flames,  what  a  quantity  of 
mnbiuftible  substances  were  necessary  to  bum  their  bo- 
fies !    A  baker's  boy,  named  Renaud,  being  condemned 
to  be  burnt  a  few  years  ago  at  Caen,  two  large  cart-loads 
of  faggots  were  required  to  consume  the  body,  and  at 
the  end  of  more  than  ten  hours  some  remain^  of  the  bones 
were  atill  to  be  seen.    What  proves  that  the  combustion 
in  the  before-mentioned  instances  was  not  artificial  is, 
that  people  often  arrived  at  the  moment  when  it  had  ta- 
ken place,  and  that  the  body  was  found  in  its  natural 
state.    People  entered  the  house  of  Madame  Boiseon  at 
the  time  when  her  body  was  on  fire,  and  all  the  neigh- 
bours saw  it.     Besides,  the  people  of  whom  I  have  spo- 
ken *Vere  almost  all  of  the  lowest  class,  and  not  much 
calculated  to  give  rise  to  the  commission  of  such  a  crime. 
The  woman  mentioned  in  the  Transactions  of  Copenha- 
gen was  of  the  poorest  condition ;  Grace  Pitt  was  the 
wife  of  a  fishmonger ;  Mary  Jauffret  that  of  a  shoema- 
ker ;  and  two  other  women,  who  resided  at  Caen,  be- 
longed to  the.lowest  order  of  society.     It  is  incontesti- 
ble,  then,  that  in  the  instances  I  have  adduced  the  com- 
bustion was  always  accidental  and  never  intentional. 

It  may  be  seen  that  a  knowledge  of  the  causes  of  this 
phenomenon  is  no  less  interesting  to  criminal  justice  than 
to  natural  history,  for  unjust  suspicions  may  sometimes 
fall  on  an  innocent  man.  Who  will  not  shudder  on  re- 
collecting the  case  of  the  unfortunate  inhabitant  of 
Rheims,  who,  after  having  lost  his  wife  by  the  effect  of 
combustion,  was  in  danger  of  perishing  himself  on  the 
scaffold,  condemned  unjustly  by  an  ignorant  tribunal ! 
I  shall '  consider  myself  happy  if  this  picture  of  the 
Vol.  I.  z 
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fiUal  efliects  of  intoxication  makes  an  impreaaion  on  those 
addieted  to  this  vice^  and  partienlarly  on  women^  who 
most  frequently  become  the  victims  of  it.  Periiaps  the 
firightful  details  of  so  horrid  an  evil  as  that  of  ecnnbns- 
tion  will  reclaim  drunkards  from  this  horrid  praetiee. 
Plutarch  relates^  that  at  Sparta  children  were  dAtrared 
from  drunkenness  by  exhibitiiig  to  them  the  spectacle  of 
intoxicated  slaves^  who^  by  their  hideous  cmitorlions^ 
filled  the  minds  of  these  young  spectators  with  so  much 
contempt^  that  they  never  afterwards  got  drunk.  This 
state  of  drunkenness,  however,  was  only  transitory. 
How  much  more  horrid  it  iq^ipears  in  those  unfortunate 
victims  consumed  by  the  flames  and  reduMd  to  ashes ! 
May  men  never  forget  that  the  vine  sometimes  produces 
very  bitter  fruit—disease,  pain,  repentance,  and  death ! 

fTobe  continued.  J 
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A  Treatise  on  the  Cultivation  of  the  Vine,  and  the  JUe^ 
thod  of  Making  Winee.    By  C.  Chaptal. 

(Continued  from  page  138.) 

Exposure.*— The  same  climate,  the  same  cultivation, 
and  the  same  soil,  often  furnish  wines  of  very  diflferent 
qualities.  We  may  daily  see  some  mountain,  the  sum- 
mit of  which  is  entirely  covered  with  vines,  present  in 
its  different  aspects  astonishing  varieties  in  the  wines 
they  produce.  Were  we  to  judge  of  places  by  compar- 
ing the  nature  of  their  productions,  we  should  be  often 
induced  to  believe  that  every  climate  and  every  kind  of 
soil  has  concurred  to  furnish  productions  which,  in  fact, 
are  only  the  natural  fruit  of  the  same  lands  diffiprently 
exposed. 
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I  Tbifl  iliflerence  in  the  products,  arUing  from  expo- 
I  me  alone,  may  be  obseiTed  in  all  the  effects  that  depend 
I  M  vegetation.  Wood  cut  down  in  a  part  of  a  forest 
leolnDg  towards  the  north,  is  far  leas  combustible  than 
(faU  which  grows  toward)^  the  soath  :  odoriferous  and  sa* 
nwy  plaats  lose  their  perfume  and  savour  when  reared 
B  fat  soil  exposed  to  the  north.  Pliny  had  observed  that 
tbe  wood  on  the  south  side  of  the  Appenines  was  of  a 
better  quality  than  that  which  grew  in  any  other  expo<- 
sare :  and  every  body  knows  wliat  the  effects  of  expo- 
fore  are  in  regard  to  pulse  and  fruits. 

These  phienomena,  which  are  perceptible  in  regard  to 
all  vegetable  productions,  are  particularly  so  in  i-egard  to 
grapes.  A  vine  turned  towards  the  south  produces  fruit 
very  different  from  those  which  look  towards  the  north. 
The  surface  of  the  soil  planted  with  vines,  by  being  more 
or  less  inclined,  though  with  the  same  exposure,  presents 
also  modifications  without  end.  The  summit,  the  middle, 
and  the  bottom  of  a  hill  give  productions  very  different. 
The  summit,  being  uncovered,  continually  rcceivea  the 
impressions  of  every  change  and  of  every  movement  that 
taken  place  in  the  atmosphere ;  (he  winds  harass  the 
vine  in  every  direction  :  a  more  constant  and  more  direct 
inpression  is  made  on  it  by  fogs  ;  the  temperature  is  more 
variable  and  cold.  All  these  circumstances  united,  cause 
the  grapes  there  to  be  less  abundant ;  they  come  with 
noce  diSieulty,  and  in  a  less  complete  manner,  to  maturi- 
ty  i  and  the  wine  arising  from  them  is  of  an  inferior  qua- 
lity to  that  furnished  by  the  aides  of  the  hill,  which  by 
tbeir  position  are  sheltered  from  the  greater  part  of  the  fa- 
tal effects  of  these  causes.  The  bottom  of  the  hill,  on 
the  other  hand,  presents  very  great  inconveniences  :  the 
eonstant  coolness  of  the  soil,  no  donbt,  gives  the  vines 
5Peat  vigour  ;  hut  (he  grapes  are  never  so  saccharine,  nor 
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have  sucli  an  agreeable  flavour  as  those  which  grow  to« 
wards  the  middle  region  :  the  air  there  being  constant^ 
charged  with  moisture,  and  the  soil  always  imptegnated 
with  water,  enlarge  the  grapes,  and  force  the  vegelati% 
to  the  detriment  of  the  quality. 

The  most  favourable  cxposuse  for  the  vine  is  betwwi 
the  east  and  the  south. 

Opportunus  ager  tepidos  qui  vergit  ad  aesttts. 

I*  Small  hills  rising  above  a  plain  intersected  by  a  stran  of 
pure  water,  give  the  best  wine ;  but  these  hills  on^  ifll 
to  lie  too  close  to  each  other : 


-apertos 


Bacchus  amat  colics———-    .  \ 

A  northern  exposure  has  at  all  times  been  considml 
as  the  most  fatal :  the  cold  damp  winds  do  not  &vowtk 
ripening  of  the  grapes ;  they  always  remain  harshy  ajiai 
and  destitute  of  saccharine  principle ;  and  the  wine  mt 
participate  in  these  bad  qualities. 

A  south  exposure  is  also  not  very  favourable  :  the  ettth, 
dried  by  tlie  heat  in  the  day-time,  presents,  towards  even- 
ing, to  the  oblique  rays  of  the  sun  (become  almost  panl- 
lel  to  the  horizon)  but  an  arid  soil  destitute  of  all  noii'. 
ture ;  the  sun,  which  by  its  position  penetrates  then  u- 
der  the  vine,  and  darts  its  rays  upon  the  grapes,  wUek 
have  no  longer  any  shelter,  dries  and  heats  them,  ripeii 
them  prematurely,  and  checks  the  vegetation  before  th 
period  of  fulness  and  maturity  has  arrived. 

Nothing  is  more  proper  to  enable  us  to  judge  of  the  el 
fects  of  exposure  than  to  observe  what  takes  place  is  ft 
vineyard,  the  ground  of  which  is  unequal,  and  intar- 
spersed  here  and  there  with  a  few  trees :  there  all  esf^ 
sures  seem  to  be  united  in  one  spot ;  all  the  effects  thencft 


and  ihe  Method  of  making  Wines.  181 

depending  present  themselves  to  the  observer.  The  stems 
•f  vine  sheltered  by  the  trees  throw  out  long  slender 
tirigs^  whieh  bear  little  fruit,  and  lead  to  slow  and  im- 
pofect  maturity.  The  highest  portion  of  the  vine  is  in 
general  the  barest ;  vegetation  there  is  less  vigorous ;  but 
the  grapes  are  of  a  better  quality  than  in  low  situations. 
The  best  grapes  are  always  found  in  those  places  most 
exposed  to  the  south.  ^ 

4.  Seasons. — It  is  well  known  that  the  nature  of  the 
vine  varies  according  to' the  character  of  the  season ;  and 
its  effects  may  be  naturally  deduced  from  the  principles 
we  have  established  in  speaking  of  the  influence  of  cli- 
matey  soil,  and  exposure ;  since  we  have  shown  how  to 
ascertain  what  effects  moisture,  cold,  and  heat,  may  have 
on  the  formation  and  quality  of  the  grapes.  A  cold  and 
ramy  season,  indeed,  in  a  country  naturally  hot  and  dry, 
will  produce  on  the  grapes  the  same  effect  as  a  northern 
climate :  this  state  of  the  temperature,  by  bringing  tpge- 
ther  these  climates,  assimilates  and  identifies  all  the  pro- 
ductions of  them. 

The  vine  is  fond  of  warmth,  and  the  grapes  never  come 
to  perfection  but  in  dry  soil  exposed  to  the  rays  of  an  ar- 
dent sun.  When  a  rainy  year  keeps  the  soil  in  a  state 
of  continual  humidity,  and  maintains  a  moist,  cold  tem- 
perature in  the  atmosphere,  the  grapes  will  acquii'e  nei- 
ther flavour  nor  saccharine  principles ;  and  the  wme  they 
produce  will  be  necessarily  abundant,  weak,  and  insipid. 

*  The  general  principles,  in  regard  to  the  influence  of  exposure,  admit  of 
many  exceptions :  the  famous  yineyards  of  Epemai  and  Venenai,  in  the  moun- 
tain of  Rlieims,  are  fully  exposed  to  the  north,  in  a  latitude  so  northern  for  vines, 
that  it  is  in  those  places  where  the  region  of  the  vine  suddenly  terminates  under 
that  meridian. 

The  vineyards  of  Nuits  and  Beaune,  as  well  as  the  hest  of  Beaugenci  and 

Blois,  lie  towards  the  east ;  those  of  Loire  and  Cher  lie  indiscriminately  towards 

the  north  and  south ;  the  excellent  hills  of  Seaumur  fiice  the  north ;  and  the 

best  vines  of  Angers  are  produced  from  vines  which  grow  iii  aU  exposures,** 

Obicrvationt  de  Crcuzi-Latouche  luet  a  la  Societe  d*Jgncuiture  de  Parit. 
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These  kinds  of  wine  can  be  preserved  with  difflcolty ; 
the  small  quantity  of  alcohol  which  they  contam  eaimat 
secure  them  from  decomposition^  and  the  large  Jfnfot' 
tion  of  extractive  matter  in  them  determines  novemeais 
which  continually  tend  to  change  their  nature.  TImis 
wines  turn  oily^  and  sometimes  sour;  but  the  small  qun> 
tity  of  alcohol  they  contain  prevents  them  from  fimuag 
gpod  vinegar :  they  all  contain  a  great  deal  of  malie  wdif 
as  we  shall  prove  hereafter^  and  it  is  this  acid  whicli  gms 
j|iJV  them  their  peculiar  taste ;  an  acidity  which  is  net  aee- 
tons^  and  which  forms  a  more  prevailing  chumete  m 
wines  in  proportion  as  they  are  less  spiritoous* 

The  influence  of  the  seasons  on  the  vine  is  well  knswa 
in  all  countries  where  vineyards  are  planted^  that,  ksg 
before  the  vintage^  the  nature  of  the  wine  may  be  predict- 
ed. In  general^  when  the  season  is  eold^  the  wise  ii 
harsh^  and  has  a  bad  taste ;  when  rainy^  it  is  abondaa^ 
weak^  and  not  at  all  spirituous :  it  is  therefore  destiMi 
for  distillation^  at  least  in  the  south  of  France^  becans 
it  would  be  disagreeable  to  drink^  and  difficult  to  be  pie- 
served. 

The  rains  which  come  on  when  the  vintage  approaebes 
are  always  the  most  dangerous :  the  grapes  then  have  nei- 
ther time  nor  sufficient  strength  to  mature  the  juice  $  and 
they  become  filled  with  a  very  liquid  fluids  which  hddf 

■ 

in  solution  too  small  a  quantity  of  sugar  for  the  produce 
of  the  decomposition  to  be  either  strong  or  spirituous. 

The  rains  wliieh  fall  when  the  grapes  are  increasmg 
in  sizc^  are  exceedingly  favourable :  they  assist  the  or- 
ganization of  the  vegetable^  furnish  it  with  its  prineipil 
nutrition*,  and,  if  continued  heat  facilitate  the  maturating 
the  quality  of  the  grapes  must  be  perfect 

Winds  are  always  prejudicial  to  the  vine :  they  dry  op 
the  branches,  the  grapes,  and  the  soil ;  and  they  produce, 
particularly  in  strong  soil^  a  hard  compact  crusti  whicli 
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impedes  the  free  passage  of  the  air  and  water,  and  by 
Ihese  means  maintains  aroond  the  roots  a  putrid  moisture 
wiiich  tmds  to  corrupt  them.  The  farmers,  therefore^ 
carefully  avoid  planting  vines  in  situations  exposed  to 
wind :  they  prefer  calm  situations,  well  sheltered,  where 
fte  plants  may  be  expos^  only  to  the  benign  influence  ol 
tte  luminary  towards  which  they  are  placed. 

Fogs  are  also  exceedingly  dangerous  to  the  vine :  they 
an  destructive  to  the  blossoms,  and  do  essential  hurt  to 
tte  grapes.  Besides  the  putrid  miasmata,  which  they  too 
often  deposit  on  the  productions  of  the  fields,  they  are 
always  attended  with  the  inconvenience  of  moistening 
the  snifaces,  and  of  forming  on  them  a  stratum  of  water, 
■ore  subject  to  evaporation,  as  the  interior  of  the  plant 
and  ihe  earth  are  not  moistened  in  the  same  proportion  ; 
so  that  the  rays  of  the  sun,  falling  upon  this  light  stratum 
of  moistare,  cause  it  to  evaporate  in  an  instant ;  and  the 
KBsation  of  coolness,  determined  by  the  act  of  evapora- 
ten,  is  succeeded  by  a  heat  the  more  prejudicial  as  the 
ImnsitioB  is  abrupt  It  very  often  happens  that  the  clouds 
mpeaded  in  the  atmosphere,  by  concentrating  the  rays 
•f  the  sun,  direct  them  towards  parts  of  the  vines,  by 
wUeh  means  they  are  burnt  In  the  scorching  climates 
tf  the  south,  it  is  sometimes  observed  tliat  the  natural  heat 
rf  the  soil,  strengthened  by  the  reverberation  from  cer- 
tun  rocks,  or  whitish  kinds  of  soil,  dries  up  the  grapes 
exposed  to  them. 

Though  heat  be  necessary  for  ripening  the  grapes,  giv^* 
ing  them  a  saccharine  taste  and  a  good  flavour,  it  would 
bo  enoneous  to  believe  that  its  action  alone  can  produce 
evieiy  effect  required.  It  can  be  considered  only  as  a 
iMan  necessary  for  maturation,  which  supposes  that  the 
^arth  is  sufficiently  furnished  with  the  juices  that  ought 
to  supply  the  materials.  Heat  is  necessary ;  but  this  heat 
tanst  not  be  exercised  on  dried  earth,  for  in  that  case  il 
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it  burns  ratber  than  vivilles.  The  good  state  of  vinei^ 
and  the  good  quality  of  the  grapes,  depend  then  on  a  just 
proportion — a  perfect  equilibrium  between  the  water, 
which  furnishes  the  aliment  to  the  plant,  and  the  heat, 
that  can  alone  facilitate  its  maturation. 

5.  Culture. — ^The  vine  gro^s  naturally  in  "Florida, 
America,  and  almost  every  part  of  Peru.  In  the  soath  of 
Wance,  even  almost  all  the  hedges  abound  with  wild 
vines ;  but  the  grapes  they  bear  are  always  smaller,  and, 
though  they  come  to  maturity,  they  never  acquire  the  ex- 
^^  quisite  taste  of  the  grapes  that  are  cultivated.  The  vine 
then  is  the  work  of  nature,  but  art  changes  its  products 
by  bringing  the  culture  of  it  to  perfection.  The  difier- 
ence  which  exists  at  present  between  the  cultivated  vine 
and  that  which  grows  wild,  is  the  same  as  that  establish- 
ed by  art  between  the  vegetables  of  our  gardens  and 
those  of  the  same  kind  which  grow  accidentally  in  the 
fields.* 

The  culture  of  the  vine,  however,  has  its  rules  as  well 
as  its  boundaries.  The  soil  where  it  grows  requires 
great  care ;  it  must  be  often  dug  up ;  but  it  refuses  the 
manure  necessary  for  other  plantations.  It  must  here  be 
remarked,  that  all  those  causes  which  powerfully  concur 
to  give  activity  to  the  vegetation  of  the  vine,  alter  the 
quality  of  the  grapes ;  and  here,  as  in  other  delicate 
cases,  the  culture  ought  to  be  directed  in  such  a  manner 
that  the  plant  may  receive  only  poor  nourishment  if 
grapes  of  a  good  quality  are  required.  The  celebrated 
Olivier  de  Serres  says  on  this  subject,  that,  '^  by  a  pub- 
lic decree,  dunging  is  forbidden  at  Gaillac  for  fear  of  les- 
sening the  reputation  of  the  white  wines,  with  which  the 

*  These  obienrations  are  yrdl  worthy  of  attention ;  since  they  will  naturaUy 
lead  to  a  diurinveatigation  of  the  meriti  of  our  native  tines ;  which  have  one 
great  advantage  over  thoie  of  foreign  origin,  viz.  their  being  uninjured  by  our 
coldest  winters.    Ed. 
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people  of  thai  district  supply  their  neighboars  of  Tou- 
IflDse,  Montauhan^  Gastres^  and  other  places,  and  of  thus 
dspriving  them  of  the  great  profit  thence  arising,  which 
ftnu  the  best  part  of  their  revenue.'' 

There  are  some  individuals,  hovirever,  who,  in  order  to 
have  a  more  abundant  crop,  dung  their  vines  ;  but  they 
ttfls  saerffice  the  quality  to  quantity. 

The  dung  most  favourable  to  the  vine  is  that  of  pi- 
geons  or  poultry ;  dung  too  foBtid  or  too  putrid  is  careful- 
Ij  rejected,  as  it  has  been  proved  by  observation  that  the 
wine  often  contracts  from  it  a  very  disagreeable  taste. 

In  the  isles  of  Rh6  and  Oleron  the  vines  are  dunged 
with  aea-weed  ffucusj  ;  but  the  wine  thence  acquires  a 
bad  quality,  and  retains  the  peculiar  odour  of  that  plant. 
Chaaseron  has  observed,  that  the  same  plant  decomposed 
into  mould  manures  the  vine  with  advantage,  and  in- 
the  quantity  of  the  wine  without  hurting  the  qua- 
Bxperience  has  also  taught  him  that  the  ashes  of 
sea-ireed  form  excellent  manure  for  the  vine.  This  able 
ag;rieulturi8t  is  of  opinion  that  vegetable  manure  is  not 
attended  with  the  same  inconveniences  as  animal  ma- 
nure ;  but  he  thinks,  and  with  justice,  that  the  former 
cannot  be  used  with  advantage  except  when  employed 
m  the  state  of  mould. 

The  method  of  cultivating  vines  on  poles  or  props 
ought  to  be  commanded  by  the  climate.  This  method 
belongs  to  cold  countries,  where  the  vine  has  need  of 
the  whole  heat  of  the  sun,  naturally  weak.  By  raising 
them,  therefore,  on  poles  placed  perpendicular  to  the 
ground,  the  earth,  being  uncovered,  receives  all  the  acti- 
vity of  the  rays,  and  the  >vhole  surface  of  the  plant  is 
completely  exposed  to  their  action.  Another  advantage 
of  cultivating  on  props  is,  that  it  allows  the  vines  to  be 
placed  nearer  to  each  other,  and  that  the  produce  is  mul- 
tiplied on  equal  surfaces.  But  in  warmer  climates  the 
Vol.  I.  A  a 
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Ist^  The  green  stalk  of  the  grapes  turns  brown. 

Sd^  The  grapes  become  penduloas. 

3d^  The  stones  of  the  grapes  lose  their  hardness ;  the 
pellicle  becomes  thin  and  transparent^  as  is  observed  bj 
Olivier  de  Serres. 

4th^  The  clusters  and  grapes  can  be  easily  detached 
from  the  twigs. 

6th^  The  juice  of  the  grapes  is  savoury,  sweet,  thick, 
and  viscid. 

6th,  The  stones  of  the  grapes  are  free  from  any  Muti- 
nous substance,  according  to  the  observation  of  Olivier 
de  Serres. 

The  fall  of  the  leaves  announces  rather  the  return  of 
winter  than  the  maturity  of  the  grapes ;  this  sign,  there- 
fore, is  considered  as  very  uncertain,  as  well  as  putridi- 
ty, which  a  thousand  causes  may  occasion,  none  of  them 
sufficient  to  enable  us  to  deduce  from  them  a  proof  of  ma- 
turity. When  the  frost,  however,  makes  the  leaves 
to  fall,  the  vintage  ought  not  to  be  longer  deferred, 
because  the  grapes  are  then  susceptible  of  no  fnr*^ 
ther  maturity.  Their  remaining  on  the  vine  could  teal 
only  to  promote  putrefaction. 

^^  In  1769,  the  grapes,  still  green,^'  says  Roziefj^ 
^^  were  surprised  by  the  frost  on  the  7th,  8th,  and  9th  of 
October.  They  gained  nothing  more  by  remaining  on 
the  vines  till  the  end  of  the  month ;  and  the  wine  was 
acid  and  of  a  bad  colour. 

There  are  some  qualities  in  wine  which  cannot  be  ob- 
tained but  by  suffisring  the  grapes  to  dry  on  the  twigs. 
Thus,  at  Rivesaltes,  and  in  the  islands  of  Candia  and 
Cyprus,  the  grapes  are  suffered  to  remain  exposed  to  the 
winds  before  they  are  cut  The  grapes  which  furnish  to- 
kay  are  dried ;  and  the  same  process  is  employed  for 
some  of  the  sweet  wines  of  Italy.  The  wines  of  Ar- 
bob,  and  of  Chateau-Ghalons,  in  Franche-Comti,  ^re 
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prodaced  from  grapes  which  are  not  cut  till  towards  the 
end  of  December ;  at  Gondrieu,  where  the  white  wine  is 
celebrated^  the  grapes  are  not  cut  till  near  the  middle  of 
November.  In  Tourraine^  and  other  places,  a  kind  of 
wine  called  vin  de  paille  is  made,  by  collecting  the 
^pes  during  dry  weather,  and  when  the  sun  is  in  full 
fivrce ;  they  are  spread  out,  so  as  not  to  touch  each  other, 
an  hurdles,  which  are  exposed  to  the  sun,  and  then  shut 
np  when  he  is  set ;  the  grapes  which  rot  are  carefully 
fsmoved,  and  when  the  whole  are  well  dried,  the  juice 
b  expressed  and  made  to  ferment. 

Olivier  de  Serres  says,  it  has  been  proved  by  experi- 
ence, that  the  best  period  of  the  moon  for  collecting 
gnpts  in  order  that  they  may  keep,  is  her  decrease  ra- 
fher  than  her  increase.  He,  however,  allows,  that  when 
the  grapes  are  ripe  it  is  better  to  consult  the  weather  than 
die  moon ;  and  in  this  we  perfectly  agree  with  him. 
'  Bat  there  are  some  climates  where  the  grapes  never 
eome  to  maturity :  such  are  almost  all  the  northern  parts 
of  France ;  and  in  that  case  the  grapes  must  be  collect* 
ed  green,  that  they  may  not  lie  exposed  to  rot  on  the 
twigs.  A  moist  and  rainy  autumn  must  increase  the  bad 
^ality  of  the  juice.  All  the  vineyards  in  the  neigh- 
bourhood of  Paris  are  in  this  situation ;  the  vintage  there 
is,  of  course,  earlier  than  in  the  south,  where  the  grapes 
aever  cease  to  ripen,  though  the  heat  of  the  sun  conti- 
naally  decreases. 

When  the  necessity  of  commencing  the  vintage  has 
been  ascertained,  a  great  many  precautions  must  be  taken 
brfore  it  is  begun.  In  general,  the  vintagers  ought  not 
to  venture  to  labour  but  m  hen  the  soil  and  the  grapes  are 
diy,  and  until  the  weather  appears  so  settled  as  to  give 
Rason  to  believe  that  tlieir  occupations  will  not  be  inter- 
mpted.  Olivier  de  Serres  recommends,  not  to  collect 
tke  grapes  till  the  sun  has  dispersed  the  dew  deposited 
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mk  them  by  the  cocdness  of  the  nights :  this  precept^ 
(iKNigh  generallj  true,  cannot  be  universally  applied ;  for 
in  Champagne  the  vintagers  collect  the  grapes  before 
sonrisei  and  suspend  their  labours  towards  nine  in  the 
mornings  unless  the  fogs  occasion  humidity  throughout 
the  whole  day :  it  is  only  by  this  care  that  they  obtain 
white  and  brisk  wines.  It  b  well  known  in  Champagne, 
that  twenty-flve  casks  of  wine  are  obtuned  instead  of 
twenty.four,  when  the  vintagers  labour  during  the  ccmti- 
nnance  of  the  dew ;  and  twenty-six  during  the  fog.  This 
process  is  every  where  useful  when  wines  exceedingjly 
white  and  brisk  are  required.  Bxcept  in  the  above  cases 
the  grapes  ought  not  to  be  cut  until  the  sun  has  dispersed 
all  the  moisture  from  their  surface. 

But  some  precautions  are  necessary  to  ascertain  the 
period  most  proper  for  the  vintage,  and  some  must  be  ob« 
served  in  regard  to  the  mode  of  operation.  An  intelli- 
gent agriculturist  will  not  commit  the  care  of  cutting  the 
grapes  to  inexpert  mercenaries :  as  this  part  of  the  la. 
bour  is  not  the  least  important,  we  shall  here  give  a  few 
observations  on  it. 

Ist,  A  sufficient  number  of  vintagers  ought  to  be  en- 
gaged that  the  vat  may  be  filled  in  one  day  :  this  is  the 
only  method  of  obtaining  an  equal  fermentation. 

8d,  Women  on  the  spot  should  be  preferred;  and 
none  ought  to  be  employed  but  those  who  have  become 
expert  in  this  kind  of  labour. 

8d,  The  labourers  ought  to  be  under  the  superintend- 
anee  of  a  strict  and  intelligent  overseer. 

4th,  They  ought  to  be  prohibited  from  eating'  the 
grapes,  both  to  prevent  crusts  of  bread  and  other  food 
from  being  mixed  with  the  juice,  and  to  preser^'e  for  the 
press  the  ripest  and  most  saccharine  grapes. 

Sth,  The  tails  of  the  gn^es  ought  to  be  cut  very  short, 
and  ^  operation  ought  to  be  performed  with  a  pair  of 
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fnA  stkstn.  In  the  Pay*  de  Vaud  the  grapes  are  dA> 
belied  hy  taesne  of  the  nail,  id  Cfaampa^e  &  praiiiiig- 
hlife  is  etnplo}-«d  :  but  the  two  last  methods  are  altend- 
•d  wHh  the  inconrenienc;  of  shaking  the  stem. 
•  Blbf  No  grapes  ought  to  be  cut  but  those  sound  and 
1^:  those  whieb  are  putrid  ought  to  be  rejected,  and 
tbow  stilt  grecD  muHt  be  left  on  the  twigs. 

In  all  places  where  the  cultivators  ai'e  desirous  to  eb- 
tais  wiD•^s  of  a  good  quality,  the  grapes  are  collected  aft 
two  or  three  different  limes.  In  general,  the  first  vat-fiiU 
of  jotce  is  always  the  best.  There  are  some  countries. 
bovevBr.  where  the  grapes  are  almost  collected  ^vithont 
dtsdoctioD,  and  at  one  time  ;  the  juice  is  expressed  wifh- 
out  picking,  but  the  wines  arc  very  inferior  to  what  ihey 
might  be.  If  more  care  were  employed  in  the  operatiMts 
of  the  vintage. 

When  the  grapes  are  to  be  picked,  the  following  rules 
may  be  observed  :  To  cut  only  those  clusters  which  aie 
best  exposed,  those  the  grapes  of  which  are  equally  large 
and  coloored  ;  to  reject  all  those  which  have  been  shel- 
tered, aud  neat  the  ground  ;  and  to  prefer  those  which 
have  ripened  at  the  bottom  of  the  vines. 

Id  the  vineyards  which  furnish  the  difTerent  kinds  of 
Bourdeaux  wine,  the  grapes  are  carefully  picked ;  but 
the  method  of  picking  the  red  grapes  differs  from  th^ 
employed  for  picking  the  white :  in  picking  the  red, 
■either  the  putrid  nor  the  green  grapes  are  collected ;  in 
regard  to  the  white,  the  putrid  and  the  ripest  are  prefer- 
red, and  the  picking  is  not  begun  till  a  great  many  of  tbe 
grapes  have  become  (lutrid.  This  operation  is  so  minate 
in  certain  districts,  such  as  Sainte-Croix,  Lnussiact  &c 
that  the  vintage  there  continues  tMo  months.  In  Medoc 
the  operation  of  picking  is  performed  twice  for  the  red 
winea;  at  Lagnon  it  is  performed  three  or  four  times; 
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for  the  white  grapes  at  Sainte-Groix^  five  or  six ;  at  Lan- 
goiran  from  two  to  three ;  and  two  in  all  the  Gravea, 

Li  some  countries  a  vintage  composed  of  grapes  per* 
fectly  ripe  is  dreaded.  The  cultivators  apprehend  that 
the  wine  will  be  too  sweet,  and  they  remedy  this  incon- 
venience by  a  mixture  of  large  grapes  less  ripe.  In  ge- 
neral^ the  wine  is  not  brisk  and  pungent,  but  when 
grapes  are  employed  which  have  not  acquired  perfect 
maturity.  This  is  what  is  practised  in  Champagne  and 
other  places. 

In  some  countries  where  the  grapes  never  come  to  ab- 
solute maturity,  and  consequently  cannot  develope  that 
portion  of  saccharine  principle  necessary  for  the  forma- 
tion of  alcohol,  the  cultivators  proceed  to  the  vintage  be- 
fore the  appearance  of  the  hoar-frosts;  because  the 
grapes  still  possess  a  sharp  principle,  which  gives  a  pe- 
culiar quality  to  the  wine.  It  is  observed  in  all  those 
places,  that  a  degree  more  towards  maturity  produces 
wines  of  very  inferior  quality^ 

7«  When  the  grapes  are  cut  tliey  ought  to  be  put  into 
baskets ;  taking  care  not  to  employ  any  of  too  large  a 
size,  lest  the  juice  should  be  lost  by  the  superincumbent 
weight.  As  it  is  very  difficult,  however,  to  transport  the 
grapes  from  the  vineyard  to  the  vat  without  altering  them 
by  pressure,  and  consequently  without  expressing  more 
or  less  of  the  juice,  baskets  ought  not  to  be  employed 
but  to  receive  the  grapes  as  they  are  cut ;  and  when  full 
they  ought  to  be  emptied  into  boxes  or  scuttles,  that  they 
may  be  more  conveniently  conveyed  to  the  vat.  They 
ought  to  be  carried  in  carts,  or  on  the  backs  of  men,  or 
of  mules  :  which  of  these  thre^;  means  are  to  be  employ- 
ed must  be  determined  by  local  circumstances.  Carts  are, 
no  doubt,  less  expensive,  though  attended  with  tliis  in- 
convenience, tlmt  the  grapes  may  be  injured  by  the  re- 
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potted  shocks  they  experience  :  the  motion  of  a  horse  is 
gcafler^  as  well  as  more  regalar.  Scuttles  are  employed 
ia  all  eoantries  where  the  grapes  are  not  very  ripe,  and 
where  there  is  little  danger  of  their  being  injured  by  the 
eairiage. 

^Th  be  continued.  J 
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(Continued  from  page  ISO.) 
CHAP.  VI. 

Oisertatiofns  to  be  made  on  Mivers  and  other  Currents 

of  Water. 

1 .  SxTENT  of  their  course,  and  their  inclination  from 
their  sources  to  their  mouth. 

8.  Their  dimensions^  breadth,  depth,  and  velocity  in 
the  different  parts  of  their  course. 

8.  Quantity  of  their  periodical  increase  and  decrease 
at  different  seasons ;  their  temperature  during  these  sea- 
sons ;  and  the  causes  of  these  variations. 

4.  Limits  and  causes  of  their  extraordinary  inunda- 
tions. 

5.  Whether  they  are  navigable,  and  to  what  distance 
from  their  mouth  ? 

6.  The  nature,  purity,  and  salubrity  of  their  waters. 

7.  The  nature  of  the  sand  or  mud  which  they  carry 
along  with  them ;  and  to  what  distance  they  may  be 
traced  on  the  banl(s  or  at  t!ie  liottom  of  the  sea  where 

Vol..  [.  B  b 
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their  mouths  are  sitoatecL  M.  Besson  even  wishes  fhtJL 
the  traveller  should  be  furnished  with  a  wooden  vessel 
fsehiXUJ  to  wash  the  sand  and  separate  the  more  pon- 
delrons  particles,  which  may  consist  of  metal  or  i^ecioos 
stones.  The  motion  of  the  waves  is  also  often  suHeient 
to  separate^  in  distinct  bands  or  zones^  particles  of  dif- 
ferent gravity.* 

8.  Nature  of  the  rolled  pebbles  found  on  their  borders. 

9.  The  quantity  and  kinds  of  fish  by  which  tl^y  are 
characterised. 

10.  To  inquire^  as  in  regard  to  the  sea^  whether  it 
appears  that  they  contain  more  or  less  water  than  for- 
merly^ and  whetiier  they  have  changed  their  coorses. 

11.  As  the  greater  part  of  these  questions  may  be  ap- 
plied to  lakesy  it  is  not  necessaiy  to  make  them  the  sub- 
ject of  a  separate  chapter.  I  shall  insist  only  on  their 
nature  and  the  measure  of  their  depth ;  on  the  tempera- 
ture of  their  bottom  compared  with  that  at  their  surfiice 
in  different  seasons ;  and  also  on  the  vestiges  of  their  ex- 
tent and  height  in  the  remotest  ages^  compared  with  their 
present  state. 

CHAP.  VII. 

Observo^tifina  to  he  made  on  the  Plains. 

1.  The  extent^  limits^  and  inclination  of  a  plain ;  its 
height  above  the  level  of  the  sea ;  its  relaton  with  the 
hills  or  mountains  by  which  it  is  bordered.  To  form  a 
proper  idea  of  it  as  a  whole;  it  would  be  necessary  to 
ascend  some  eminence  commanding  a  view  over  it. 

2.  The  vegetable  earth ;  its  nature  and  thickness  in 
different  parts^  craipared  with  the  time  since  it  has  been 


*  Moyens  de  rendre  utiles  let  rojFi^es  des  naturalistes.    Esprit  des  Jour 
nwix,  Ayrili  1794. 
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cultivated^  witli  its  productions^  and  the  kind  of  culture. 
The  nature  of  the  basis  on  which  that  earth  rests. 

8.  Rolled  pebbles.     {See  Chap,  viii.) 

4l  Sand^  ai^l ;  their  nature ;  thickness  of  their  beds. 

9.  Nature  and  thickness  of  the  strata  of  the  earth  at 
tin  greatest  depth  possible  to  be  reached^  by  taking  ad- 
vantage of  the  time  when  wells^  mines,  and  other  exca- 
n&mB  are  dug.  This  research  is  particularly  interest- 
ing when  these  excavations  are  extended  below  the  level 
of  the  sea. 

6.  Marie-pits;  their  external  appearances;  whether 
they  eontain  shells,  and  of  what  kinds ;  extent  of  their 
bedi^  and  4heir  thickness ;  analysis  of  them,  at  least  with 
acetdna  aci4  i  tiie  uses  for  which  the  marie  is  employed. 

7.  01ay4»it8 ;  quarries  of  lime-stoue,  gypsum ;  mines 
of  eoa^  &c. 

8.  Whether  the  plains  exhibit  at  their  surface,  or  con- 
tain  in  the  interior  parts  of  the  earthy  vestiges  of  marine 
bodies,  petrified  wood,  bones,  or  other  substances  foreign 
to  the  soil  and  to  the  country. 

9.  Intenial  temperature  of  the  earth,  ascertained  ei- 
ther by  direct  experiments,  or  by  observing  that  of  the 
deepest  wells  or  cellars ;  or  by  that  of  springs,  which 
do  not  freeze  in  winter,  and  which  remaining  cool  in 
summer,  seem  to  come  from  the  greatest  depths. 

10.  Whether  any  fact  can  be  observed  which  might 
oblige  us  to  have  recourse  to  the  hypothesis  of  a  central 

fire. 

11.  Basons  surrounded  by  hills  or  mountains;  whe. 
ther  they  seem  to  have  been  formerly  filled  with  water ; 
whether  the  water  appears  to  have  been  fresh  or  salt ; 
whether  any  thing  indicates  the  period  of  its  retreat,  and 
if  there  are  any  traces  of  the  apertures  through  which  it 
escaped. 
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CHAP.    VIII, 

Observations  to  be  made  on  Rolled  Pebbles. 

1.  The  nature  and  size  of  ihose  found  in  any  partiea* 
lar  district. 

S.  To  examine^  above  all,  whether  there  is  anj  kind 
which  may  be  considered  as  peculiar  to  that  distriet,  or 
which  may  be  proper  to  characterise  it ;  or  even,  whe- 
ther the  absence  of  any  kind  or  class  might  not  be  suffi- 
cient to  form  that  character. 

8.  Whether  those  found  on  the  borders  of  any  river 
might  be  considered  as  having  been  thrown  up  by  that 
river,  or  whether  it  only  exposed  them  to  view  by  wash- 
ing away  the  soil  which  it  watered. 

4.  After  establishing  the  character  of  the  pebbles  of  a 
certain  district,  one  might  follow,  as  it  were,  their  traces, 
and  form  conjectures  both  respecting  their  origin  and  the 
route  they  have  pursued. 

5.  The  increase  of  their  size  will  show  that  they  ap- 
preach  their  origin,  or  vice  versa  ;  but  care  must  be  ta- 
ken that  other  veins  of  pebbles  crossing  the  former  may 
not  conceal  the  course  of  those  which  you  are  tracing 
out. 

6.  A  consideration  of  the  pebbles,  and  still  more  that 
of  rolled  blocks,  or,  at  least,  such  as  are  foreign  to  the 
soil  which  bears  them ;  of  the  height  at  which  they  are 
found,  and  of  the  large  valleys  opposite  to  their  present 
situation,  may  afford  some  indications  of  the  direction, 
size,  and  force  ef  the  currents  produced  by  the  grand  re- 
volutions of  the  earth. 

7.  A  consideration  of  those  blocks  which  rest  on  solid 
rock,  and  which  seem  still  to  occupy  the  place  where 
they  were  deposited,  may,  by  the  state  of  these  rocks, 
give  an  idea  of  the  time  elapsed  since  their  arrival. 

8.  How  far  can  the  transportation  of  these  great  blocks 
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to  considerable  distances  be  considered  as  a  general  phe- 
nomenon  ?  or^  is  it  only  a  particular  phenomenon,  aris- 
ing from  some  local  cause  ? 

9.  Can  it  be  believed  that  such  of  those  blocks  as  at 
present  occupy  elevated  sites  on  mountains,  have  been 
transported  by  billows  or  waves,  which  raised  them  gra- 
dually from  the  bottom  of  the  valleys,  and  that  they  must 
at  first  have  descended  to  these  elevated  situations.^ 

10.  Or  was  it  by  enormous  tides,  of  eight  hundred 
toises,  for  example,  that  these  blocks  were  transported  to 
the  tops  of  tlie  mountains  P 

CHAP.    IX. 

On  Mountains  in  general. 

1.  To  consider  whether  a  mountain  be  insulated,  or 
whether  it  forms  part  of  an  assemblage  of  mountains 
connected  with  each  other  in  the  form  of  groups  or 
dudns. 

2.  If  it  be  a  group,  to  determine  its  form  and  dimen- 
ttons^  and  the  manner  in  which  its  parts  are  connected. 

8.  If  it  be  a  chaiu,  to  determine  its  direction,  its 
breadth,  and  its  extent ;  whether  it  be  single  or  com- 
pound ;  and,  in  tlie  latter  case,  the  nature  and  disposi- 
-tion  of  the  partial  chains  which  enter  into  its  composi- 
tion. 

4.  If  a  mountain  be  insulated  or  considered  separate- 
ly from  its  chain,  or  the  group  of  wliich  it  forms  a  part, 
to  determine  its  form,  its  height,  and  other  dimensions. 

5.  To  determine  the  form  and  situation  of  its  summit 
or  most  elevated  pai*t ;  those  of  its  declivities  and  bot- 
tom. 

*  Mfty  not  the  transportation  of  these  blocks,  at  least  in  cold  countries,  be 
aicribed  sometimes  to  floating  ire  ?    Til. 
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6.  The  situation  of  its  precipices  in  regard  to  the  sea 
and  the  nearest  plains^  valleys^  and  mountains.^ 

7.  Its  nature^  and  the  kind  of  stone  of  which  it  is  com- 
posed. Whether  it  be  homogeneous ;  that  is  to  say,  of 
the  same  nature  throughout  all  its  parts ;  if  it  be  not,  to 
determine  the  dimensions  of  its  different  parts. 

8.  Whether  it  consists  of  indivisible  masses^  or  noMses 
divided  by  strata. 

9.  Whether  it  contains  mines  either  in  veins  or  sfarata: 
the  nature  of  these  mines. 

10«  To  observe  the  height  at  which  the  snow  is  pnrpe- 
tual,  or  what  Bonguer  calls  the  lower  limits  of  A^  smomy 
and  the  height  at  which  trees,  shrubs,  and  plants,  with 
distinct  flowers,  cease  to  grow.  These  observations  have 
been  neglected  in  the  northern  countries. 

11.  To  observe  carefully  the  increase  or  deereaae  of 
the  glaciers :  to  determine  them,  in  particular,  1^  what 
are  called  moratuM,  that  is  to  say,  those  heaps  of  stones 
now  or  formerly  deposited  by  the  glaciers  on  their  edges 
and  at  their  extremities. 

11.  A.  To  ascertain  whether  there  are  found  in  the 
mountains  sunk  or  petrified  trees,  at  heights  at  which  they 
would  not  grow  at  present ;  and  to  examine  if  it  thence 
follows  that  there  may  have  been  a  time  when  the  upper 
strata  of  the  atmosphere  were  warmer  than  they  are  at 
present. 

IS.  Caverns :  if  there  are  any,  their  form  and  dimen- 
sions ;  the  nature  of  their  sides ;  the  nature  and  inclina- 
tion of  their  bottom ;  vestiges  of  the  effects  of  the  water 
by  which  they  may  have  been  formed ;  stalactites  and 
incrustations,  foreign  bodies  and  bones  which  they  may 
contain. 

18.  Whether  there  are  found  vestiges  of  large  basons 

*  And  10  Kgud  to  the  finir  cardbud  points ;  whether  any  Vide  is  more  steep 
than  another,  and  which  side  ?    Ttl. 
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lUgpond  in  stories  above  each  other,  and  which  might 
have  served  as  reservoirs  to  different  seas  that  afterwards 
■igbt  have  run  off  and  united  themselves  in  the  basons 
of  the  present  seas. 

CHAP.   X. 

HkiTvaHons  to  he  made  en  the  Strata  qf  the  Earth  ani 

Mountains. 

1.  The  first  question  is  to  determine  whether  a  moun- 
tain or  aby  mass  of  earth  and  stone  is  or  is  not  divided 
ii|y  strata.* 

8.  What,  in  regard  to  the  theory  of  the  earth  gives  im- 
poriaaee  to  the  question,  whether  a  mountain  is  or  is  not 
itntilled,  or  composed  of  strata,  is  the  supposition  that 
stratified  mountains  have  been  formed  by  the  successive 
deposition  of  substances  before  suspended  in  a  fiuid, 
wfaQe  those  which  exhibit  no  signs  of  strata  may  be  sup- 
posed to  owe  their  origin  to  a  simultaneous^creation,  or 
aa  aceomnlation  not  formed  in  a  fluid,  or  which,  at  least, 
had  nothing  successive  or  regular,  or  in  which  there  re- 
main no  traces  of  regularity. 

8.  if  the  mountain  or  mass  exhibits  no  marks  of  divi- 
sion, the  question  of  its  being  stratified  or  not  is  super- 
Inoas.  We  shall  suppose  then  that  it  presents  divisions, 
and  require  to  know  whether  these  divisions  may  be  call- 
ed tfrato.  The  solution  of  this  question  depends  upon 
three  considerations :  viz.  Tlie  regularity  of  these  divi- 
sions, or  their  parallelism.  Their  number :  the  greater 
the  number,  the  more  it  excludes  the  idea  of  fortuitous 

*  The  word  strahtm,  orif^mdly  synonhnous  with  that  of  M^  expretsed  tlie 
akuitioQ  of  a  substance  extended  horixontally,  and  with  an  unifbrm  thicknes^^ 
on  a  plain  and  horizontal  base.  But  the  signification  of  this  word  has  been  en- 
hrged,  and  it  is  now  employed  to  ezprets  the  situation  of  substances  extended 
inUi  an  equal  or  almost  equal  thickness  on  bases  whieh  are  neither  plain  nor 
horixontal.     JVbfe  of  the  Author. 

Might  not  the  term  ttratum  be  reserved  foe  thoRC  that  are  hori7/>nta),  and  the 
name  of  banh  be  given  to  others  ?    Tii.. 
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panllelism.  The  parallelism  of  these  divisions  with  the 
lamiim  or  parts  discernible  in  the  inside  of  the  mass. 

4.  Though  the  strata,  in  general,  have  the  form  of  a 
parallelopipedon,  some  are  seen  cuneiform ;  in  others  are 
observed  alternate  swellings  and  constrictions;  and 
others  are  seen  ramified,  dividing  themselves  sometimes 
into  two  or  three,  or  two  and  three  uniting  and  forming 
themselves  into  one. 

0.  Besides  the  form  of  the  strata,  to  observe  their  ex- 
tent, either  in  the  same  mountain,  or  in  several  mountains 
near  each  other,  or  even  at  a  distance. 

6.  To  observe  also  their  inclination,  or  the  angle  which 
they  form  with  a  horizontal  line,  and  the  point  of  the  ho- 
rizon to  which  their  declivity  is  directed. 

This  last  observation  determines  the  direction  of  their 
planes,  or  the  two  opposite  points  of  the  horizon  through 
which  their  planes  would  pass,  were  they  prolonged,  af- 
ter being  miAe  entirely  straight.  This  direction  of  the 
planes  is  of  importance  to  be  considered,  especially  in 
vertical  strata. 

7-  To  examine  whether  this  direction  is  parallel,  ob- 
lique, or  transverse  to  the  direction  of  the  body  itsjelf  of 
the  mountain,  the  chain  of  w  hich  it  makes  a  part,  and  the 
adjacent  valleys. 

8.  To  examine  also  whether  the  declivity  of  the  strata 
is  conformable  to  that  of  the  external  surface  of  the 
mountain ;  that  is  to  say,  whether  they  descend  towards 
the  outside  of  the  mountain,  or  towards  the  interior  part. 

9.  To  examine  next  whether  the  inclination  is  the 
same  from  the  bottom  of  the  mountain  to  the  summit,  or 
whether  it  varies  at  different  heights ;  whether  it  be  the 
same  or  different  at  the  opposite  sides  of  the  same  moun- 
tain.    Strata  in  the  form  of  a  fan.^ 

*  Voyag;et  dans  les  Alpes.  $  656  and  677. 
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10.  It  is  of  importance  to  obsen'e,  in  inclined  or  verti- 
cal strata^  whether  their  thickness  is  not  greater  at  their 
baib  than  at  their  summit. 

11.  To  observe  the  joinings  of  the  strata^  and  whe- 
ther any  substance  different  from  that  of  the  strata  is 
placed  between  them^  and  what  is  the  nature  and  thick-. 
aett  of  this  substance. 

18.  To  observe  whether  the  contiguous  or  correspond-' 
m^  joinii^  of  these  strata  are  smooth  or  unequal ;  whe- 
ther ihere  are  observed  in  them  any  knots  that  exhibit 
tncea  ctf  crystallization  or  undulations  proceeding  in  a 
certun  direction. 

18.  In  mountains  consisting  of  strata  different  in  their 
natare,  or  of  different  thickness^  to  observe  whether  their 
return  is  periodical^  so  that  the  same  order  recommences 
after  &  certain  number  or  determined  interval. 

14;.  Whether^  at  the  bottom  of  a  mountain  conedsting 
of  horizontal  strata^  there  are  not  found  mountains  com- 
posed of  vertical  strata  resting  against  the  basis  of  that 
mountain. 

±5.  In  bent  or  circular  strata^  to  observe  in  the  elbows 
or  points  where  the  flexion  is  greatest,  whether  the  strata 
are  or  are  not  broken. 

16.  When  the  strata  have  the  form  of  a  C,  to  observe 
whether  at  the  back  of  the  C  there  is  not  a  vacuity^ 
which  proves  that  the  upper  part  has  been  thrown  above 
the  under  part. 

17-  To  examine,  in  general,  whether  the  stn^  exhi* 
bit  traces  of  violent  convulsions,  which  may  have  changed 
iheir  primitive  situation ;  or,  on  the  contrary,  whether 
ihe  whole,  as  well  as  the  straightening  of  the  strata,  may 
be  explained  by  simple  sinking  down.^' 

•  la  To  observe,  whether,  on  approaching  tlie  high  primitive  mountains,  the 
rakareoiu  strata  do  not  seem  to  have  been  reversed  in  a  more  violent  man- 
Mcr.    B. 

Vol.  I.  c  c 
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CHAP.  XI. 

Observations  to  be  made  on  Fissures. 

1.  Their  form,  dimensions^  breadth^  extent^  and  di- 
tection. 

^  S.  Their  situation  ;  measure  of  their  inclination ;  di- 
rection of  that  inclination  in  regard  to  the  cardinal  points^ 
and  in  regard  to  the  adjacent  mountain  and  valleys. 

4.  To  observe^  above  all^  the  direction  of  Assores  in 
regard  to  that  of  the  planes  of  the  strata ;  because  fls- 
suresy  as  is  presumed^  being  produced^  in  general^  by  the 
earth  sinking  down,  and  this  sinking  down  being  the  ef- 
fect of  pressure,  fissures  have  been  originally  vertical  or 
nearly  so ;  and,  on  the  other  hand,  because  the  strata 
having  originally  been  horizontal  or  nearly  so,  the  sitaa- 
tion  of  fissures,  in  regard  to  the  strata,  and  the  directikm 
of  both  in  regaqA  to  the  horizon,  may  give  some  idea  of 
the  situation  which  the  strata  had  when  the  fissures  were 
formed,  and  even  of  the  changes  of  situation  which  the 
mountain  afterwards  experienced. 

Thus,  fissures  perpendicular  to  the  planes  of  the  stra- 
ta,  indicate  that  these  fissures  were  formed  when  the 
mountitin  was  still  in  its  primitive  situation  ;  and  if  they 
are  also  perpendicular  to  the  horizon,  it  proves  that  the 
mountain  is  still  in  the  same  situation :  but  if  fissures 
perpendicular  to  the  strata  are  inclined  to  the  horizon^ 
we  may  conclnde  that  the  mountain  has  changed  its  si- 
tuation  since  these  fissures  were  formed.^ 

5.  When  the  fissures  are  filled  with  matter  different 
from  the  body  of  the  mountain^  that  matter  is  called  a 
vein. 

6.  Lastly,  one  must  examine,  in  both  sides  of  the  same 

•  An  explanation  and  application  of  these  principles  may  be  seen  ip  my 
Tnvels,  $  1048, 49,  50,  and  12ia 
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tssure^  whether  the  strata  correspond  at  the  same  height^ 
or  whether  the  corresponding  strata  are  lower  on  one  side 
tku  on  the  other.  The  first  ease  indicates  that  the  fls- 
me  has  been  produced  by  mere  bursting  asunder ;  and 
ibeseccmd  proves^  besides^  a  sinking  down  of  the  earth.  ^ 

4 

CHAP.  XII. 

Observations  to  be  made  on  the  Valleys. 
i.  To  observe  the  direction  of  valleys.  Those  parallel 


to  the  chain  of  the  mountains  where  they  are  situated  are 
called  longitudinal ;  those  which  intersect  it  at  right  an- 
^M,  transversal ;  and  those  which  follow  an  indetermi- 
nate direction^  oblique. 

S.  To  observe  this  direction^  especially  in  regard  to 
that  of  the  planes  of  the  strata  of  the  mountains. 

8.  Dimensions  of  the  valleys ;  their  lengthy  breadth^ 
depth,  and  the  form  of  their  transversal  section. 

4.  The  re-entering  and  salient  angles  :  whether  oppo- 
site to  each  salient  angle,  which  forms  a  side  of  the  val- 
ley, the  side  or  opposite  mountain  forms  a  re-entering  an- 
gle ;  or^  on  the  other  hand,  whether  the  valley  does  not 
pieaent  alternate  constrictions  and  swellings  ? 

5.  Whether  the  opposite  mountains  correspond  by  their 
hdlgifat,  their  form,  the  inclination  of  their  corresponding 
faces ;  the  situation  of  their  strata,  or  their  nature  P 

6.  Answers  to  these  questions  will  serve  to  determine 
whether  the  valley  may  or  may  not  be  considered  as  a 
large  fissure  produced  by  the  bursting  asunder  of  the 
mountains  which  it  traverses. 

7.  If  the  lateral  valleys  which  terminate  at  a  principal 
valley,  as  the  branches  of  a  tree  at  its  trunk,  correspond 

*  To  obsenre  whether  thU  sinkini^  down  has  not  always  taken  place  on  that 
^de  which  looks  towards  the  flat  country.   Til. 
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or  not ;  or^  in  other  words^  whether  the  branches  of  that 
trunk  are  opposite  or  alternate  ? 

The  answers  to  these  two  questions  are  very  impw- 
tant  for  the  solution  of  this  question :  Whether  the  val- 
leys  have  been  excavated  by  currents  of  the  sea? 
.^  9.  Whether  there  are  seen  a  great  number  of  narrow 
valleys^  of  no  great  depth  at  their  most  elevated  part^  but 
becoming  wider  and  deeper  in  proportion  as  they  de- 
scend lower^  which  would  seem  to  indicate  that  their  ex- 
eavation  has  been  the  effect  of  the  fall  and  deseent  of 
water ;  especially  if  the  strata  have  the  same  inclination 
on  each  side  of  the  valley,  and  if  its  formation  cannot 
be  explained  by  a  sinking  down  or  heaving  up  of  the 
earth. 

10.  To  observe  in  a  valley,  the  corresponding  moun- 
tains of  which  are  of  the  same  nature,  whether  the  strata 
of  these  mountains  do  not  descend  on  each  side  towards 
the  bottom  of  the  valley,  which  would  indicate  that  the 
valley  has  been  produced  by  a  sinking  down  of  the  earth, 
or  perhaps  by  the  opposite  faces  being  thrawn  up. 

11.  There  are  two  other  cases  possible  when  the  stra- 
ta have  not  the  same  situation  on  both  sides  of  the  val- 
ley. 1 .  When  the  sti-ata  rise  up  on  each  side  against 
the  valley.  2.  When  on  one  side  they  descend  into  the 
valley,  and  on  the  other  rise  against  it.  These  two  cases 
afford  room  for  suppositions  too  various  to  be  here  de- 
tailed. 

IS.  To  search  on  the  vertical  sides  of  the  valleys  for 
vestiges  of  the  erosion  of  the  water. 

13.  To  obser\'e  the  bottom  of  the  valley,  its  breadth, 
inclination,  and  nature.  The  vegetable  earth,  its  quan- 
tity and  quality;  fragments,  either  from  neighbouring 
mountains,  or  brought  from  a  distance,  either  angular  or 
rounded*;  to  examine  whether  they  are  more  voluminous 
towards  the  top  of  the  valley.    Nature  and  depth  of  the 
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rtnia  which  are  below  the  vegetable  earth ;  whether  the 
pebbles  are  larger  in  the  deepest  strata :  nature  of  the 
iwk  whieh  forms  the  solid  basis  of  the  valley. 

14.  Whether  a  valley  contains  foreign  pebbles^  that  is 
la  aayi  which  come  from  the  neighbouring  mountains  : 
li  examine  to  what  height  they  are  found  on  the  sides  of 
|ka  Boantains ;  what  may  be  their  origin^  and  what  way 
fliey  may  have  been  conveyed. 

.  19.  In  the  valleys  which  contain  no  foreign  pebbles^ 
tMM  may  follow  the  traces  of  those  which  are  there  dis- 
pprveredy  and  thus  ascend  to  the  rock  from  which  they 
were  detached :  this  has  often  led  to  curious  and  useful 
dfacoveries. 

CHAP.  XIII. 

vUervatians  to  be  made  on  Tertiary  Mountains^  or  thost 
,      composed  of  the  Wreck  of  other  Mountains. 

'•«  f.  Whether  they  do  not  form  the  external  border  of 
ehains  of  mountains. 
%  Whether^  at  the  extremity  of  great  valleys  which 
from  grand  chains  of  mountains^  there  are  not 
ftmd  small  hills  and  even  tertiary  mountains^  which 
to  have  been  formed  by  the  accumulation  of  mat- 
by  enomous  currents  that  issued  formerly 
ftvu  these  valleys. 

&  Whether  their  strata  do  not  descend  on  the  side, 
whence  the  matter  of  which  they  are  formed  has  pro- 
ceeded? 

:  4i  Size  and  nature  of  the  fragments,  sand  and  earth, 
trf  which  they  are  composed. 

^N;  6.  To  observe  the  order  wliich  has  been  followed  in 
)  snecessive  deposits  of  the  matters  of  which  they  are 
med. 
"6.  To  compare  them  with  the  substances  produced  by 
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the  mountains^  whether  primitiTe  or  secondary^  frum 
which  they  are  supposed  to  have  issued. 

7.  To  examine  whether  there  are  found  there  any  ves- 
tiges of  organized  bodies. 

8.  To  examine  whether  there  are  not  foutid^  in  their 
exterior  part  or  surface^  strata  that  seem  to  have  been  de- 
posited by  stagnant  water^  or  at  least  water  not  mneh 
agitated ;  or^  on  the  contrary^  whether  every  thing  in 
them  seems  to  have  been  transported  by  some  violent 
movement  ? 

CHAP.   XIV. 

Observations  to  be  made  on  Secondary  Mountains. 

1 .  To  determine  with  precision  the  distinguishing  eha-  • 
racters  between  primitive  and  secondary  mountains.  This 
is  difficulty  especially  in  the  genera  found  equally  in  pri- 
mitive mountains^  such  as  slate^  serpentines^  and  some 
kinds  of  trapps  and  porphyry.  With  regard  to  the  cal> 
eareous^  a  granulated  fracture  seems  to  characterize  the 
primitive.  M.  Fichtel^  however^  doubts  tliis  principle^ 
and  believes  that  there  are  secondary  granulated^  calca- 
reous^ and  compact  primitives. 

S.  Is  it  certain^  as  Dolomieu  asserts^  that  in  secondary 
mountains  there  are  no  strata  composed  entirely  of  gra- 
nulated and  crystallized  stones  P 

3.  To  determine  the  respective  antiquity  of  the  genera 
and  species  of  the  earths  and  stones  which  enter  into  the 
composition  of  secondary  mountains.  Might  we  not  as- 
sign characters  by  which,  in  the  same  genus,  we  might 
distinguish  the  most  modem  species  and  varieties  P 

4.  Whether  the  secondary  mountains  are  always  in- 
clined in  such  a  manner  as  to  lean  towards  the  nearest 
primitives  ? 

5.  Whether  their  superior  stratum^  especially  in  the 
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mopact  ealcareoos^  is  not  often  a  breche,^  Oie  angalai* 
fngments  of  which  are  for  the  most  part  of  the  same  na« 
tare  as  the  stratum  that  serves  them  as  a  basis^  and  unit- 
si  by  a  cement  of  the  same  nature  P  f 
J  ff.  (A).  To  observe  in  the  chalk  mountains  the  flints 
Mituned  there ;  their  bulk^  their  form^  &c. ;  whether 
iMqr  are  disposed  in  beds ;  to  reflect  on  their  origin :  even 
iMMiehes  on  the  petro-silex  contained  in  the  compact 
fdcareous  stones ;  and^  lastly,  the  same  on  the  hard  rog- 
MIS,  or  touch-stones  contained  in  the  slate  mountains  : 
ll  aseeitain  whether  these  petro-silex  and  rognons  are 
aot  found  in  the  primitive  mountains. 

6.  Whether  there  are  found  in  secondary  mountains 
ictliges  of  organized  bodies,  and  at  what  elevation. 
TkiB  observation  is  important  above  all  in  the  Austral 

iBBiaphere*! 

7»  Whether  there  are  found,  either  at  their  surface,  or 
lijUieir  interior  parts,  rolled  pebbles  or  blocks  of  a  na- 
ipp  different  from  that  of  the  same  mountain,  and  to 

MMMghtPii 

,,8b  Whether  these  mountains  seem  to  have  been  form- 
al by  the  alluvion  of  violent  tides,  or  by  the  accumulate 
si  deposits  of  stagnant  water  ? 

.,9^  Whether  the  secondary  mountains  do  not  present 
H^nuelves  sometimes  in  vertical  strata,  or  at  least  strata 
my  much  inclined,  and  with  sharp  naked  peaks  like 
ttoae  of  some  primitive  mountains  ? 
.  10.  Whether,  in  the  same  secondary  mountain,  there 
lie  found  strata  of  difl*erent  kinds  of  stones  oftener  than 
ia the  primitive? 

*  Breche  is  a  kind  of  hard  marble  found  in  the  P^rrenees. 
t  Voyage  dans  les  Alpes,  vol.  i.  $  242.  A.  and  243. 

f  &  A.    Do  not  organized  bodies  contribute  sometimes  to  the  hardness  oP 
especially  those  that  contain  iron,  by  bringing  that  iron  near  to  the  me- 
state  ?    Hypotheth  of  Gad  in  Mem,  of  the  Acad,  of  Sweden,  1787.     Ti  r.. 
H  Stt  IMoroieu's  Mt moir,  Jooroal  de  Physique,  1791>  toL  ii 
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a.  Whether,  in  seeondury  moantainB,  on  the  other 
hand,  each  stone  ia  not  generally  simple,  and  not  dm- 
ponnd  as  in  the  prunitive  P 

IS.  To  make  researches  respecting  the  origin  and  an- 
tiquity of  mountains  of  gypsum,  and  their  relation  with 
mountains  of  salt  and  salt  springs. 

(To  he  cautinmei.J 


Observations  on  Madiering  f  together  ttilh  a  eimpis  mnd 
certain  Process  for  obtaining^  with  great  Beautg  ami 
Fixitj/y  that  Cdour  known  under  tiie  J^Tame  qf  ike 
Turkey  or  MrianopU  Bed.    By  i.  M.  HAUssMAiiir. 

(Concluded  from  page  146.) 

The  Process. 

After  making  a  caustic  ley  of  one  part  of  good  eom- 
men  potash  dissolved  in  four  parts  of  boiling  water^  and 
half  a  part  of  quicklime,  which  I  afterwards  slaked  in 
it,  I  dissolved  one  part  of  powdered  alum  in  two  parts  of 
boiling  water ;  and  while  this  solution  of  sulphate  of  aln- 
mine  was  still  warm,  to  avoid  re-crystallization,  I  spee- 
dily poured  into  it  successively,  always  stirring  it  with- 
out interruption,  the  above-mentioned  caustic  ley,  till  the 
alumine  it  had  at  first  precipitated  after  saturation  to  ex- 
cess with  sulphuric  acid  had  been  redissolved.  I  left  at 
rest  this  solution  of  alumine,  which  exhaled  ammonia, 
and  which,  on  cooling,  formed  a  precipitate  of  sulphate 
of  potash  in  very  small  crystals.  I  then  mixed  a  thirty- 
third  part  of  linseed-oil,  with  which  the  alkaline  solution 
of  alumine  formed  a  kind  of  milky  liquid.*^  As  the  oil 
2;i'adually  separates  itself  from  this  mixture  under  the  ap- 

•  In  fact,  a  sapoQagcous  liquor  is  formed  containing  alumine.    Til. 

«  *    ■  . 

5i 


_-.« 


and  Dyeing  Tnrkejf  Bed.  S09 

petnmee  of  cream^  it  must  not  be  employed  till  it  is  again 
shiken.     The  skains  of  eotton  or  linen  ought  to  be  sue- 
cesavely  immersed  in  it^  and  equally  pressed^  that  they 
wy  be  then  exposed  to  dry  on  a  pole  in  the  order  in 
wUch  they  have  been  taken  from  the  mixture.  They  must 
be  dried  under  shelter  from  rain  in  summer^  and  in  a 
warm  place  in  winter^  and  be  left  in  that  state  for  twenty, 
fear  hours :  they  must  then  be  washed  in  very  pure  run- 
UBg  water,  and  be  again  dried ;  after  which  they  are  to 
be  immersed  in  an  alkaline  ley,  pressed  and  dried  a  se- 
cond time  in  the  same  manner  as  the  first,  taking  care, 
however,  to  recommence  the  immersion  in  the  ley  with 
those  skains  which  have  been  last  in  the  oily  mixture^ 
beeaose  the  first  never  fail  to  carry  away  a  larger  portion 
than  the  last :  it  will  be  proper  also  to  consume  the  mix- 
tare  eaeh  time,  that  it  may  not  have  leisure  to  attract  the^ 
carbonic  acid  with  which  the  lower  region  of  the  atmos- 
phere is  always  charged,  especially  in  manufactories ; 
for  the  alkali,  by  passing  to  the  state  of  carbonate,  suf- 
fers the  alumine  to  be  precipitated,  and  loses  the  proper^ 
iy  of  mixing  with  the  oil. 

Two  immersions  in  the  alkaline  solution  of  alumine 
mixed  with  linseed-oil  will  be  sufficient  to  obtain  a  beau^ 
tifiil  red ;  but,  by  continuing  to  impregnate  the  skains  a 
third  and  even  a  fourth  time  with  the  same  circumstance 
as  the  first,  colours  exceedingly  brilliant  will  be  pfo« 
dpeed. 

The  intensity  of  the  red  proposed  to  be  obtained  Will 
be  in  proportion  to  the  quantity  of  the  madder  employed. 
By  taking  a  quantity  of  madder  equal  in  weight  to  that 
•f  the  skains,  the  result  will  be  a  red,  which,  by  clear- 
ing, will  be  changed  to  a  rosy  shade  :  on  the  other  hand, 
shades  of  crimson,  more  or  less  bright,  will  be  obtained 
by  employing  two,  three,  and  even  foiM>times  the  weight 
madder,  without  ever  forgetting  the  addition  of  chalky  if 
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the  water  employed  does  not  contain  some  of  it.  Four 
|Ntrts  of  this  colouring  substance  will  produce  a  red  too 
intense  and  beautiful  to  be  employed  in  commerce^  aa  it 
would  be  too  dear  to  find  purchasers. 

By  making  an  oily  alkaline  solution  of  alumine  with 
two  or  three  parts  of  water^  and  impregnating  the  akaina 
twice,  and  even  four  times,  in  the  manner  above  mentaon- 
ed,  bright  shades  will  be  produced  without  the  use  of 
much  madder ;  but  they  will  not  have  the  same  intenii* 
ty  as  those  procured  with  even  as  little  madder  by  meaiis 
of  the  same  solution  concentrated. 

The  best  method  of  obtaining  shades  lively  as  well  as 
bright,  is  to  expose  the  dark  reds  for  a  considerable  time, 
when  they  have  been  cleared,  to  the  action  of  a  Itgr  of 
oxygenated  muriate  of  potash,  or  of  soda  with  excess  of 
alkaline  ^arboi^ate,  in  order  to  have  such  a  degree  «f 
shade  as  niay  be  required :  but  it  may  readily  be  cini- 
ceived  that  this  method  would  be  expensive. 

To  have  the  oily  alkaline  solution  of  alum  nearly  in 
the  same  state  of  concentration,  it  will  be  necessary  to 
employ  an  areometer  to  determine  the  degree  of  strength 
of  the  caustic  ley  before  it  is  employed  for  the  solution 
of  the  alumine.  This  caustic  ley  must  be  made  with  the 
best  common  potash  that  can  be  procured,  and  the  de- 
gree it  gives  by  the  areometer  must  be  noted,  in  order 
that,  if  potash  of  an  inferior  quality  be  afterwards  em- 
ployed, the  ley  obtained  may  be  carried  to  the  fixed  de- 
gree by  evaporation. 

Caustic  ley  made  with  four  parts  of  good  common  pot- 
ash'^ cannot  contain  a  large  quantity  of  foreign  salts. 
By  making  it  on  a  large  scale,  when  the  limpid  part  has 
been  decanted,  it  will  be  necessary  to  shake  the  deposit^ 
for  some  time,  twice  every  day,  that  the  rest  of  the  alka- 

*  1  have  DO  doubt  that,  where  potash  cannot  be  procured,  soda  might  be 
:.     employed.   Tax  Autbob. 
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Km  liqaor  may  be  decanted ;  and  that  none  of  what  9tiH 
rmanui  in  the  deposit  may  be  lost,  it  ought  to  be  diluted 
with  more  water,  which  may  be  afterwards  employed  to 
lizimte  the  cotton,  which  must  be  well  purified  and 
chilled  before  it  is  dyed ;  which  may  be  done  by  lixi- 
fiitiiig  and  soaping,  or  merely  boiling  it  in  water,  and 
Abd  rinsing  and  drying  it.  As  wringing  with  the  hands 
My  derange  the  filaments  of  the  skains  of  cotton  and 
lami^  and  consequently  weaken  the  thread,  it  will  be 
proper,  in  operating  on  a  lai^  scale,  to  squeeze  them  by 
■eans  €i  a  press. 

In  regard  to  thread  or  linen  to  be  dyed  of  a  beautiful 
dark  aad  fixed  red,  it  must  be  well  bleached,  and  im- 
pr^VuUed  at  least  four  times  successively  with  the  oily 
alkaline  solution ;  because,  not  only  alumine  and  metallie 
oxides  adhere  with  more  difficulty  to  linen  than  to  cotton, 
but  because  these  mineral  substances,  when  coloured, 
abandoB  linen  much  easier  than  cotton  when  clearing.  It 
still  remains  to  examine  whether,  between  each  impreg- 
natiim  with  the  oily  alkaline  solution  of  alumine,  cotton 
or  lipen  thread  requires  to  be  left  at  rest  for  a  greater  or 
shwCer  time  before  it  is  rinsed  and  dried. 

All  fat  oils  may  be  employed  in  the  mixture  with  pro- 
per precautions;  but  linseed-oil  mixes  better,  and  re- 
mains  longer  suspended  in  the  alkaline  solution  of  alu- 
mine :  I  never  tried  fish-oil,  which,  perhaps,  would  be 
preferable.  It  is  probable  also,  that  in  operating  on  a 
Iti^  scale,  it  would  be  best  to  diminish  the  quantity  of 
linseed-oil  in  the  mixtures  with  the  alkaline  solution  of 
alumine  ;  for  I  have  had  reason  often  to  observe  that  too 
much  oil  hurts  the  attraction  of  the  colouring  parts  of  the 
madder :  a  thirty-third  part  of  linseed-oil  always  pro- 
dneed  the  best  efiect  in  my  trials  on  a  small  scale. 

In  regard  to  the  process  of  dyeing  cotton  and  linen 
thread,  suflRciently  charged  with  alumine,  by  the  oily  aU 
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kaline  solation  of  that  earthy  the  skains  most  first  be  dis- 
engaged from  every  saline  substance,  as  well  as  frooi  the 
superfluous  oil,  by  rinsing  them  a  long  time  in  very  pore 
running  water ;  after  which  they  must  be  arranged^  with- 
out drying  them,  on  an  apparatus,  which  the  opeFator 
may  construct  according  to  the  form  of  the  boiler^— -in 
which  it  is  to  be  placed  in  such  a  manner,  that  daring 
the  process  of  dyeing,  the  skains  may  be  continually  sha- 
ken  and  turned,  in  order  to  catch  every  where,  and  in  an 
uniform  manner,  the  colouring  particles.  The  bath  most 
be  composed  of  madder,  mixed  with  a  sixth  of  poiuidtd 
chalk,  and  diluted  with  about  80  or  40  parts  of  water. 
The  heat  must  be  carried  only  to  such  a  degree  that  the 
hand  can  be  held  in  the  bath  for  an  hour  without  being 
scaldeA;  and  it  is  to  be  maintained  at  this  degree  for  two 
hours,  Either  by  diminishing  or  increasing  the  fiiel.  Tlree 
hours  dyeing  will  be  sufficient  to  exhaust  the  madder : 
the  skains  when  taken  from  the  bath  must  be  washed  in 
a  large  quantity  of  water  to  cleanse  them ;  they  are  then 
to  be  cleared  by  boiling  them  a  pretty  long  time,  in  water 
Containing  bran  inclosed  in  a  bag,  adding  soap  and  flka- 
line  carbonate  to  give  the  red  a  rosy  or  carmine  shade. 

As  I  never  had  occasion  to  dye  cotton  or  linen  thread 
on  a  large  scale,  I  employed  a  small  boiler,  which  ser^'ed 
me  at  the  same  time  for  the  process  of  clearing :  in  the 
latter  operation  I  confined  myself  to  boiling  the  skains, 
properly  arranged,  in  water  containing  a  bag  filled  with 
bran,  for  eight  hours  successively ;  and,  that  I  might  not 
interrupt  the  ebullition,  I  replaced  the  evaporated  part  by 
the  addition  of  more  boiling  water.  In  this  clearing  I 
employed  neither  soap  nor  alkali ;  yet  I  obtained  a  red 
superior  in  beauty  and  fixity  to  that  of  the  Levant,  and 
which,  in  every  respect,  wHl  bear  a  comparison  with  the 
best  colours  dyed  in  France. 


'ft. 

V-' 


(tni  Dyeing  Turkey  Bsi.  ftlS 


For  dyeing  my  red,  I  employed  three  parU  of  the 
■idder  for  one  part  in  wei^t  of  dry  cotton  thread. 

With  the  precaution  I  took  to  obtain  an  uniform  shade 
I  could  have  dyed  at  one  time,  but  I  should  always  re- 
commend performing  this  operation  at  two  different  times, 
taking  each  time  half  a  portion  of  madder  and  of  chalk, 
a  the  skains  cannot  be  continually  turned  in  the  boiler  : 
it  may  serve  also  for  clearing,  by  adapting  to  it  a  cover 
so  as  to  suffer  very  little  of  the  vapours  to  escape,  be- 
canae  it  would  be  too  expensive  to  replace  the  part  eva- 
porated by  more  boiling  water.  By  operating  on  a  large 
aeale,  and  concentrating  the  heat  in  the  boilers,  keeping 
them  almost  close,  there,  perhaps,^  would  be  no  need  of 
employing  eight  hours  ebullition  to  clenr  and  fix  the  co- 
lours. I  have  every  reason  to  believe  that  this  clearing 
of  the  Turkey  red  gave  rise  to  the  idea  of  bleaching  with 
steam:  it  must  have  been  seen  that  colours  by  being 
cleared  lose  considerably  in  regard  to  thdr  intensity ;  and 
perhaps  it  has  been  observed  at  the  same  time  that  the 
paekthreads  employed  for  arranging  the  skains  were 
bleaehed  during  the  clearing,  especially  when  alklilies 
were  added. 

A  great  variety  of  colours  and  of  different  shades  may 
be  obtained  by  following  the  process  here  described  for 
obtaining  beautiful  and  durable  reds.  In  this  case,  the 
oily  alkaline  solution  of  alumine  must  not  be  employed 
tall  the  required  shade  of  oxide  of  iron  or  indigo  blue 
has  been  given ;  but  whatever  may  be  the  colour  or  shade 
which  you  wish  to  give,  before  you  fix  the  alumine  on  the 
skains  of  cotton  or  linen,  these  skains  must  ahvays  be 
irst  well  boiled,  by  which  means  the  adhesion  of  the  in- 
digo fecula  as  well  as  that  of  the  oxide  of  iron  will  be 
faicreased,  in  the  same  manner  as  that  of  alumine  colour- 
ed by  the  colouring  parts  of  madder  when  subjected  to 
the  action  of  the  heat  of  boiling  water  before  they  are 
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impregnated  with  the  oily  alkaline  solution  of  alnmine. 
As  thd  method  of  dyeing  indigo  blue  in  all  its  aluMles  if 
well  known^  it  is  needless  to  detail  it ;  and  as  to  giringa 
rosty  yellow  colour^  which  may  be  done  at  little  expense^ 
nothing  is  necessary  but  to  moisten  the  skains  well  witk 
a  solution  of  the  sulphate  of  iron^  to  press  them  eqfoall j, 
and  then  to  immerse  them  in  a  caustic  ley  of  potaah, 
which  will  precipitate  and  fix  the  oxide  of  iron  of  a  dis- 
agreeable colour^  but  which  will  not  fail  to  assume  a  rusty 
yellow  shade  by  attracting  and  becoming  saturated  with 
the  oxygen  of  the  atmosphere :  thus  yellow  will  be  mmt 
or  less  dark  according  to  the  quantity  of  the  sulphate  of 
iron  in  solution.  More  intensity  and  even  more  equality 
may  be  given  to  Ittb  rusty  yellow  by  moistening  the  skaiiit 
a  second  time  in  the  ferruginous  solution,  and  immersing 
them  in  the  caustic  ley.  Care,  however,  must  be  takes 
not  to  use  soda  for  this  operation,  because  it  generalfy 
contains  sulphur,  which  blackens  oxide  of  iron  by  mine- 
ralizing it. 

The  skains  coloured  blue  and  rusty  yellow,  treated 
with  oily  alkaline  solution  of  alumine,  will  produce,  by 
maddering,  dark  purple  and  chamois  colours,  violet,  li- 
lac, puce,  mordor6,  &c.  It  may  be  easily  conceived,  that 
if,  instead  of  maddering,  the  same  skains  prepared  for 
maddering  be  dyed  with  kermes,  cochineal,  and  Brazil 
wood,  logwood,  wood  of  St.  Martha,  woad,  yellow  wood, 
quercitron,  yellow  berries,  &;c.  a  great  variety  of  colours 
will  be  obtained :  the  shadee  may  even  be  varied  ad  infi- 
nitum by  mixing  the  colouring  ingredients  with  each 
other  in  different  proportions.  The  affinity  of  adhesion 
of  the  colouring  parts  of  all  these  ingredients  varies  also 
to  such  a  degree,  that  the  shades  arising  from  a  yellow 
or  olive-green  will  be  changed  or  totally  metamorphosed 
by  a  second  dyeing  with  madder,  kermes,  cochineal,  or 
Brazil  wood ;  and  will  furnish  orange  shades,  capucine, 
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cannelite,  burnt  breads  bronze,  &c.  As  the  preliminary 
preparation  of  the  skains  by  the  oily  alkaline  solution  of 
alumine  might  be  too  expensive  for  some  of  these  colours^ 
the  process  I  described  in  the  Annates  de  Chimie  for  the 
year  170S,  p*  850,  may  be  substituted  in  its  stead.  This 
process  consists  in  treating  the  skains  alternately  with 
soap  and  sulphate  of  alumine,  the  excess  of  the  acid  of 
which  has  been  saturated  with  one  of  the  alkaline  carbo- 
nates or  with  lime  :  this  method  is  very  expeditious.  In 
the  course  of  a  day,  especially  in  summer^  the  skains  may 
be  prepared  and  dyed  red  as  well  as  other  colours; 
wluch^  for  the  most  part,  may  be  subjected  to  ebullition, 
and  will  bear  clearing  with  bran  for  a  quarter  or  half 
hour,  and  even  some  of  them  for  a  whoil-hour.  It  is  al- 
so  to  be  observed  that  there  are  none  but  madder  colours, 
the  ahunine  and  oxide  of  iron  bases  of  which  have  been 
fixed  on  the  stuffs  by  means  of  the  oily  alkaline  solution, 
that  can  acquire  perfect  fixity  by  the  action  of  heat  of 
boiling  water ;  and  that  the  fixity  is  very  inferior  in  all 
madder  colours  the  earthy  and  ferruginous  bases  of 
which  have  been  applied  to  stuffs  by  means  of  acid  m1» 
vents. 

Alumine,  fixed  in  abundance  on  cotton  or  linen  stuff 
by  means  of  a  highly  concentrated  alkaline  solution,  at- 
tracts very  easily  the  colouring  parts  in  the  process  of 
maddering.  The  case  is  not  the  same  when  the  same 
earth  is  applied  by  the  most  highly  concentrated  acetic 
solation  of  alumine ;  and  it  ig  absolutely  impossible  to  fi- 
nidi.  maddering  at  one  time,  even  when  a  profusion  of 
vuidder  is  employed,  and  the  operation  is  repeated  three 
aad  even  four  times.  ^  This  circumstance  will  give  rise 
to  new  and  interesting  experiments ;  but  my  observations 
prove  in  the  mean  time  that  maddering,  in  general,  re- 
qidies  to  be  managed  with  the  nicest  attention. 

*  Goitteiitnted  acetic  •oltttxni  of  oxide  of  iron  it  attended  with  nearW  the 
Afficulties. 

■  W    ■: 
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No.  28. 

Description  of  an  Improvement  in  Jury  Masti.  1 
Capt.  William  Bolton,  of  the  Boyal  JVapj.* 

(Wkh  a  Plate.) 

Herewith  you  will  receive  the  model  of  a  plii|^ 
fitting  ships'  jury  masts,  to  be  formed  from  the.  m 
spars  usually  carried  on  board  king's  ships,  and  in  ^ 
merchantman  that  is  properly  found.  By  havmg 
masts  so  fitted,  ships  will  be  enabled  to  carry  ai 
sail  as  on  the  usual  regular  mast ;  the  great  use  of 
I  need  not  dweljl  on,  only  observing  that  it 
great  importance  to  fleets  after  a  general  actiQ%.i 
in  want  of  proper  lower  masts,  either  at  home  or  i 
and  enable  ships,  after  the  loss  of  their  mast,  tq^j 
cute  their  voyage,  or  service,  without  any  deflci 
sail. 

I  beg  you  will  be  pleased  to  lay  it  before  the 
and  I  have  the  honour  to  be,  ij^ 

Sir,  your  obedient  humble  servant, 

Wm.  Boynu 

Oct.  31,  1807.  ^  , 

C.  Taylor,  M.  D.  Sec,  *^. " 

REMARKS. 

In  the  model  in  the  Society's  possession  the  mi 
is  broken  about  one-third  of  its  length  above  thi 
proper  partners  are  secured  on  the  deck,  in  whici 
mast  and  a  spare  main  top  mast  are  fixed  on  each: 
the  broken  main  mast,  and  secured  thereto  by  t^ 
caps,  morticed  on  a  square  made  in  its  centre.  A 

*  Tilloch,  vol  33,  p.  346.    From  Transactions  of  the  Society  for 
'.*a^ment  of  Arts,  Manufactures,  and  Commerce,  for  1808.        ■  -Tiiei 
vial  of  the  Society  was  voted  to  Capt.  WUUunJBokoD  lor  tlul 
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168  in  the  last  volume^  after  the  fall  atop  at  main-top^^  - 
•ad  sobstitate  the  following : 

<<  The  spare  fore  top  mast  passes  through  a  cap  made 
tnm  strong  plank^  hy  into  the  square  holes  of  wMch  the 
iMide  of  the  two  temporary  masts  above  mentioned  are 
iiiMrtedy  and  the  heel  of  the  top  mast  is  Added  on  the 
tn«ele  trees  or  top  as  in  common^  and  the  mast  rigged  as 
oraally.  The  object  of  the  strengthening  cap,  G,  is  to 
steady  the  spars,  and  also  serves  to  fld  the  top  mast  on, 
tf  thoogjit  necessary.'^    I  have  the  honour  to  he,  &c. 

Wm,  Bolton. 

B/tfermiiee  to  the  Drawing  of  Captain  Bolton^s  Jury 
Matty  his  Bigged  Jury  Mast,  and  his  i^nproved  Mode 
^  securing  the  Shrouds. 

Plate  5.— Fig.  1,  !^  3,4^  5. 

A  A^  fig.  4^  represent  the  partners  or  pieces  of  timber, 
,whieh  are  bolted  to  the  quarterdeck  for  the  mast  to  rest 
ipon.  B  is  the  stump  of  the  lower  mast,  which  is  cut 
square  at  the  top,  and  of  the  same  size  as  the  head  of 
"Uie  mast  originally  was ;  upon  this  square  the  main  and 
spare  lower  caps  a  a  are  fixed ;  two  mortices  must  be  cut 
in  the  partners  A  A,  to  receive  squares  made  at  the  low- 
er ends  of  the  two  temporary  masts  D  D,  which  are  sup- 
pwted  by  the  caps  a  a,  one  of  them  is  a  spare  main  top 
mast,  the  other  a  hand-mast ;  these  two  support  the  main 
top  B,  additional  squares  being  made  on  the  tressel  trees 
to  receive  each  of  them.  6  is  a  cap  shown  in  fig.  8, 
made  of  four-inch  plank  doubled  for  the  purpose,  and 
fitted  upon  the  heads  of  the  masts  D  D,  for  a  fore  top 
mast  F  F,  the  heel  of  which,  when  struck,  rests  in  a 
mortice  made  in  the  stump  of  the  lower  mast ;  it  is  also 
steadied  by  a  double  cap  G,  separately  shown  m  fig.  8, 

•  Bmporiuin,  p.  217|  line  4  from  the  top. 
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on  which  it  ftds ;  u  it  does  finally  on  the  ii^.  The  ts|^ 
gallant  mast  H  is  fixed  to  the  top  maat  Fby  tiie  top  and 
cap  in  the  usual  manner*  The  figures  S  and  8  show  ihe 
caps  separated  from  the  masts,  and  are  the  onlj  thngs 
necessary  to  be  made  for  the  purpose ;  and  the  olgeet  of 
the  cap,  fig.  8,  is  to  steady  and  prevent  any  wringing  of 
the  lower  jury  mast,  and  to  fid  the  top  mast  whenevw  k 
is  reefed.  The  fore  top  mast  FF,  in  fig.  1,  appean 
in  two  separate  pieces,  on  account  of  its  length.  In  the 
proposed  method  of  securing  the  shrouds  of  ships  in  ge- 
neral, I  represents  the  screws  with  loop  holes  for  the 
shrouds  to  be  lashed  to,  and  K  the  screw  nuts,  which 
by  means  of  a  proper  wrench  may  be  easily  turned,  so 
as  to  tighten  or  slacken  the  shrouds  at  pleasure.  T%e 
other  side  of  the  ship  is  shown  fitted  up  in  the  common 
way,  that  the  contrast  may  be  observed. 

Fig.  i  is  the  jury  mast  nnri^ed,  and  fig.  ff  is  a  side 
view  of  the  mast  and  rigging,  in  which  the  same  letters 
refer  to  the  same  parts. 

No.  80. 

Descriftixm  of  a  Capstan^  that  works  without  requiring 
the  Messenger  or  Cable  coiled  round  it  to  be  ever 
surged.  By  J.  Witlet  Boswell,  Esq.  of  Cliffbri^B 
Inn.* 

Sir — ^I  request  you  will  lay  before  the  Society  of  Art% 
&c.  the  model  of  a  capstan  contrived  by  me,  which  worim 
without  requiring  the  messenger  or  cable  coiled  round  it 
to  be  ever  surged,  an  operation  necessary  with  common 
capstans,  which  is  always  attended  with  delay,  and  fre- 
quently with  danger. 

•  Nicholson,  vol.  21,  p.  l53.    From  Trans,  of  Soc.  of  Arts,  vol.  25,  p.  65 
1^  this  mventioQ  the  gold  medal  was  voted  to  Mr.  Boswell. 
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dq^staiis  of  ibis  kind  ean  be  aade  by  a  eommon  sbip- 
wii^t,  and  would  not  be  liable  to  be  put  out  of  order. 
Tbey  alto  would  not  oceasion  any  additional  friction  or 
wear  to  tbe  messenger  or  cable^  in  whieb  particulars  they 
would  be  superior  to  the  other  contrivance  hitherto 
bniuf^t  forward  for  the  same  purpose ;  they  also  would 
vneh  facilitate  the  holding  on. 

The  great  loss  of  time  and  great  trouble^  which  always 
attend  applications  to  the  Navy  Boards  prevent  my  at* 
tmpting  to  bring  the  matter  before  the  public  through 
that  channel^  though  I  have  had  the  most  unequivocal  ap- 
probation of  the  capstan  from  the  two  gentlemen  of  that 
board  best  qualified  to  judge  of  it.  I  mention  this^  lest 
H  might  be  thought^  that  my  not  applying  there  first  was 
firom  any  doubt  of  the  goodness  of  the  invention.  If  the 
Society  should  approve  of  the  capstan^  I  will  draw  up  a 
more  minute  account  of  it  for  publication,    I  am^  &c. 

J.  W.  BoSWELt. 

Bib — ^I  have  examined  your  model  of  a  capstan^  which 
18  eakulated  to  prevent  the  surging  of  the  messenger 
when  heaving  in  the  cable ;  it  certainly  possesses  great 
merits  and  the  idea  to  me  is  quite  new.     I  am^  &c. 

JVbv.  19>  1806.  William  Rclic. 

Sir — According  to  your  desire^  I  transcribe  the  part 
of  the  letter  from  Mr.  Feake  (Surveyor  of  the  Navy)  to 
J  which  relates  to  the  capstan  laid  before  the  Society. 


Extract  of  a  Letter  from  Henry  PeaJcey  Esq. 

^^  With  regard  to  your  ideas  on  the  capstan ;  I  have 
^  tried  all  I  can  to  find  some  objection  to  it,  but  confess 
'^  I  hitherto  have  been  foiled,  and  shall  more  readily 
^^  forward  it,  if  it  was  only  to  supersede  a  plan  now 
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^^  creeping  into  tke  MivitCy  nunre  expendve^  and  mneb 
'^  worse  than  one  laidj  ezploded.^^ 

As  you  and  the  members  of  tte  Gomndttee  have  seen 
the  letter^  1  imagine  further  attestation  needless  reUitive 
to  it 

I  request  you  will  mention^  that  all  friction  of  the  re* 
Tolutions  of  the  cable  (or  messenger)  in  passing  eaeh 
other  between  the  barrels  of  the  capstan^  must  be  effec- 
tually prevented  by  the  whole  thickness  of  one  of  the 
rings  that  passes  betwixt  each  crossing.  I  add  this  be* 
cause  one  of  the  gentlemen  of  the  Committee  wished  to 
be  informed  on  this  point    I  an^^  &c. 

1.  W.  BOSWELL. 

I^R — ^In  obedience  to  your  intimation^  that  a  written 
explanation  of  the  advantages  to  be  obtained  by  the  use 
of  capstans  made  according  to  the  models  which  I  laid 
before  the  Societjr  for  the  Encouragement  of  Arts^  &c. 
would  be  acceptable^  I  send  the  following^  which  I  hope 
will  make  the  subject  sufficiently  clear. 

As  few  but  mariners  understand  the  manner  in  which 
cables  are  hauled  aboard  in  large  ships^  it  will  probably 
render  the  object  of  my  capstan  moi*e  manifest^  to  give 
some  account  of  this  operation. — Cables  above  a  certain 
diameter  are  too  inflexible,  to  admit  of  being  coiled  round 
a  capstan ;  in  ships  where  cables  of  so  large  dimensions 
are  necessary,  a  smaller  cable  is  employed  for  this  pur- 
pose, which  is  called  the  messenger j  the  two  ends  of 
which  are  made  fast  together  so  as  to  form  an  endless 
rope,  which,  as  the  capstan  is  turned  about,  revolves 
round  it  in  unceasing  succession,  passing  on  its  course  to 
the  head  of  the  ship,  and  again  returning  to  the  capstan. 
To  this  returning  part  of  the  messenger,  the  great  cable 
is  made  fast  by  a  number  of  small  ropes,  called  nippers, 
placed  at  regular  intervals ;  these  nippers  are  applied,  a^ 
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ht  cable  enters  the  hawse  hole^  and  are  agun  removed 
u  it  approaches  the  capstan^  after  which  it  is  lowered  in- 
to the  cable  tier. 

The  messenger^  or  any  other  rope  coiled  round  the 
capstan^  must  descend  a  space  at  every  revolution,  equal 
to  the  diameter  of  the  rope  or  cable  used ;  this  circum- 
fltance  brings  the  coils  in  a  few  turns  to  the  bottom  of  the 
e^stan,  when  it  can  no  longer  be  turned  round,  till  the 
enls  are  loosened  and  raised  up  to  its  other  extremity, 
tlla  which  the  motion  proceeds  as  before.  This  opera- 
tion of  shifting  the  place  of  the  coils  of  the  messenger 
OD  the  capstan,  is  called  surging  the  messenger :  It  al- 
^mtys  causes  considerable  delay ;  and  when  the  messen* 
gff  chances  to  slip  in  changing  its  position,  which  some- 
tines  happens,  no  small  danger  is  incurred  by  those  who 
vt  employed  about  the  capstan. 

The  first  method  that  I  know  of,  used  to  prevent  the 
Bwessity  of  surging,  was  by  placing  a  horizontal  roller 
iNMath  the  messenger,  where  it  first  entered  on  the  cAp- 
fliiB,  so  supported  by  a  frame,  in  which  it  turned  on  gud- 
{mi8,  that  the  messenger  in  passing  over  it  was  compel- 
kd  to  force  upwards  all  the  coils  above  the  capstan,  as  it 
fMied  a  new  coil. 

This  violent  forcing  of  the  coils  upwards  along  the 
birrel  of  the  capstan  not  only  adds  considerably  to  the 
Uboor  in  turning  the  capstan,  but  from  the  great  friction 
which  the  messenger  must  suffer  in  the  operation,  while 
fressed  so  hard  against  the  capsUcn,  (as  it  must  be  by  the 
weight  of  the  anchor  and  strain  of  the  men,)  could  not 
but  cause  a  very  great  wear  and  injury  to  the  messenger, 
or  other  cable  wound  round  the  capstan;  and  that  this 
Wear  must  occasion  an  expense  of  no  small  amount,  must 
^  manifest  on  considering  the  large  sums  which  the 
smallest  cables  used  for  this  purpose  cost. 

The  next  method  applied  to  prevent  surging  was  tliat 
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for  which  Mr,  Flaeknet  obtained  a  patent,  the  sp 
tion  of  which  may  be  seen  in  die  Bepertoiy  of  Arta,  No. 
46.  In  this  way  a  number  of  npright  puppets  or  lifters, 
placed  round  the  capstan,  were  made  to  rise  in  sueces- 
sion,  as  the  capstan  turned  round,  by  a  circular  inclined 
plane  placed  beneath  them,  over  which  their  lower  ex- 
tremities moved  on  friction  wheels ;  and  these  puppets, 
as  they  rose,  forced  upwards  the  coils  of  the  messenger 
on  tiie  barrel  of  the  capstan. 

This  was  a  superior  method  to  the  first,  «s  the  qpem* 
tion  of  forcing  upward  the  coils -iKras  performed  more 
gradually  by  it;  but  still  the  wear  of  the  messenger 
from  the  lateral  friction  in  rising  against  the  whe^  of 
the  capstan  remained  undiminished. 

The  third  method  used  for  the  same  purpose  was  tihat 
proposed  by  captain  Hamilton.  It  consisted  in  giving  the 
capstan  a  conical  shape,  with  an  angle  so  obtuse,  that 
the  strain  of  the  messenger  fn-ced  the  coils  to  ascend 
along  the  sloped  sides  of  the  barrel.  The  roller  first 
mentioned  was  sometimes  used  with  this  capstan,  of 
which  a  full  account  is  inserted  in  the  Repertory  of  Arts, 
vol.  S. 

The  lateral  friction^  and  wear  of  the  messenger 
against  the  whelps  of  the  capstan,  are  equally  great  in 
this  method  as  in  the  others ;  and  it,  besides,  has  the  in- 
convenience of  causing  the  coils  to  become  loose  as  tbey 
ascend ;  for  as  the  upper  part  of  the  barrel  is  near  a 
third  less  in  diameter  than  the  lower  part,  the  round  of 
the  messenger,  that  tightly  embraced  the  lower  part, 
must  exceed  the  circumference  of  the  upper  extremity  in 
the  same  proportion. 

In  the  method  of  preventing  the  necessity  of  suiting, 
which  the  model  I  have  had  the  honour  of  laying  before 
the  Society  represents,  none  of  the  lateral  friction  of  the 
messenger  or  cable  agiunst  the  whelps  of  the  capstan, 
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(which  all  the  other  methods  of  efleeting  the  same  pur- 
pose before  mentioned  kbour  under^)  can  possibly  take 
pltce^  and  of  coarse  the  wear  of  the  messenger  occasion** 
ed  thereby  will  be  entirely  avoided  in  it^  while  it  per- 
fivms  its  purpose  more  smoothly^  equally^  and  with  a 
less  moving  power  than  any  of  them. 

My  method  of  preventing  the  necessity  of  sui^ng  con*, 
tists  in  the  simple  addition  of  a  second  smaller  barrel  or 
capstan  of  less  dimensions  to  the  large  one;  beside 
which  it  is  to  be  placed  in  a  similar  manner^  and  which 
need  not  in  general  exceed  the  size  of  a  half-barrel  cask* 
The  coils  of  the  messenger  are  to  be  passed  alternately 
round  the  large  capstan  and  this  small  barrel^  but  with 
their  direction  reversed  on  the  different  barrels^  so  that 
they  may  cross  each  other  in  the  interval  between  the 
barrels^  in  order  that  they  may  have  the  more  extensive 
contact  withy  and  better  gripe  on  each  barrel.  To  keep 
the  coils  distinct^  and  prevent  their  touching  each  other 
in  passing  from  one  barrel  to  the  other^  projecting  rings 
are  fastened  round  each  barrel,  at  a  distance  fi-om  each 
other  equal  to  about  two  diameters  of  the  messenger  and 
the  thickness  of  the  ring.  These  rings  should  be  so  fixed 
on  the  two  barrels,  that  those  on  one  barrel  should  be  ex- 
actly opposite  the  middle  of  the  intcr^'als  between  those 
on  the  other  barrel :  and  this  is  the  only  circumstance, 
which  requires  any  particular  attention  in  tlie  construc- 
tion of  this  capstan.  The  rings  should  project  about  as 
much  as  the  cable  or  messenger  from  the  barrels,  M^hich 
may  be  formed  with  whelps,  and  in  every  other  respect, 
not  before  mentioned,  in  the  usual  manner  for  capstan 
barrels,  only  that  I  would  recommend  the  whelps  to  be 
formed  without  any  inclination  iuwards  at  the  top,  but  to 
stand  upright  all  round,  so  as  to  form  the  body  of  the  cap- 
stan in  the  shape  of  a  polygonal  prism,  if  the  inten'als 
between  the  whelps  are  filled  up,  in  order  that  the  coils 

Vol.  I.  F  f 
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may  have  equal  teniion  at  the  top  and  at  the  bottom  of 
the  barrels,  and  that  the  defect  which  conical  barrels 
cause  in  this  respect  may  be  avoided. 

The  small  barrel  should  be  furnished  with  falling  palls 
as  well  as  the  large  one ;  a  fixed  iron  spindle  ascending 
from  the  deck  will  be  the  best  for  it,  as  it  will  take  up 
less  room.  The  spindle  may  be  secured  below  the  deck, 
so  as  to  bear  any  strain,  as  the  small  barrel  need  not  be 
much  above  half  the  height  of  the  lai^  bairel ;  the  cap-. 
Stan  bars  can  easily  pass  over  it  ii|  heaving  round,  wheii 
it  is  thought  fit  to  use  capstan  bars  on  the  same  deck 
with  the  small  barrel.  As  two  turns  of  the  messenger 
round  both  barrels  will  be  at  least  equivalent  to  three 
turns  round  the  common  capstan,  it  will  hardly  ever  be 
necessary  to  use  more  than  four  turns  roui|d  the  two 
barrels. 

The  circumstance  which  prevents  the  lateral  friction 
of  the  messenger  in  my  dquble  capstan  is,  that  in  it  each 
coil  is  kept  distinct  from  the  rest,  and  must  pass  on  to  the 
second  barrel,  before  it  can  gain  the  next  elevation  on  the 
first,  by  which  no  one  coil  can  have  any  influence  in  rais- 
ing or  depressing  another ;  and  what  each  separate  coil 
descends  in  a  single  revolution,  it  regains  as  much  as  is 
necessary  in  its  passage  between  the  barrels,  where  in  the 
air,  and  free  from  all  contact  with  auy  part  of  the  appa- 
ratus,  it  attains  higher  elevation  witliout  a  possibility  of 
friction  or  wear. 

I  have  described  my  double  capstan,  as  it  is  to  be 
used  in  large  vessels,  where  messengers  are  necessary, 
from  the  great  size  of  the  cables  ;  but  it  is  obvious  that  it 
is  equally  applicable  in  smaller  vessels,  as  their  cables 
can  be  managed  with  it  in  the  same  manner  as  is  direct- 
ed for  the  messenger.  The  same  principle  may  also  be 
easily  applied  to  windlasses,  by  having  a  small  horizon- 
i$X  barrel  placed  parallel  to  the  body  of  the  M'indlass,  and 
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lutving  both  fitted  with  rings^  in  the  same  way  as  the  cap. 
Stan  already  described;  The  proper  place  for  the  small 
horizontal  barrel  is  forward,  just  before  the  windlass, 
and  as  mach  below  its  level  as  circumstances  will  admit ; 
it  should  be  furnished  with  catch-palls  as  well  as  the 
windlass. 

Beside  the  advantages  already  stated,  my  proposed 
ifflprovement  to  the  capstan  has  others  of  considerable 
atilitjr.  Its  construction  is  so  very  simple,  that  it  is  no 
more  liable  to  derangement  or  injury  than  the  capstan  it- 
self. Its  cost  can  be  but  small,  and  every  part  of  it  can 
be  made  by  a  common  sUp  carpenter,  and  be  repaired 
by  him  at  sea  if  damaged  by  shot.  It  will  take  up  but 
little  room,  only  that  of  a  half  barrel  cask ;  and  it  is  of 
a  nature  so  analogous  to  that  kind  of  machinery,  to 
which  sailors  are  accustomed,  that  it  can  be  readily  un- 
derstood and  managed  by  them. 

In  order  to  render  the  description  of  my  double  cap-' 
atan  more  clear,  I  annex  a  sketch  of  it,  as  fitted  up  in  the 
manner  proposed.     I  am,  &c. 

J.  WiTLEY  BOSWELL. 

Reference  to  the  Evgraving  of  Mr.  BosweWs  improved 
Capstan,  to  prevent  the  necessity  of  surging. 

Plate  6,  Fig.  1. 

m 

A  represents  the  larger  or  common  capstan  used  Oji 
board  ships. 

B  another  capstan  of  less  dimensions,  placed  in  a  si* 
milar  manner. 

G  the  coils  of  the  messenger  passing  alternately  round 
the  large  and  small  capstans,  but  with  their  direction  ro- 
versed  on  the  different  barrels,  so  that  they  may  cross 
each  other  in  the  interval  between  them. 

D  D  D  D  projecting  rings  round  each  capstan  or  bar* 
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Te\f  so  fixed  on  the  two  bairels,  that  those  on  one  ban-et 
should  be  exactly  opposite  the  middle  of  the  intervals 
between  those  on  the  other  barrel. 


No.  31. 

A  brief  JLccount  qf  the  Manufacture  of  Gilt  Buttons, 
comprising  some  Improvements  important  to  JUanu- 
faetnrers.  Communicated  by  Messrs.  Collard  and 
Fkazer^  of  Birmingham.^ 

(With  a  Plate.) 

As  the  means  employed  in  the  manufacture  of  plain 
gilt  buttons  are  not  universally  known,  the  following  sum- 
mary,  while  it  points  out  to  the  manufacturer  many  con- 
siderable advantages,  in  the  use  and  recovery  of  his  mer- 
cury, will  also,  it  is  hoped,  be  found  interesting  to  many 
readers  of  the  Philosophical  Magazine. 

The  copper,  properly  alloyed,  is  first  taken  to  a  roll- 
ing mill,  and  reduced  between  iron  rollers  to  a  proper 
thickness  for  the  button.  The  sheets  of  copper  are  then 
brought  to  the  button  manufactory,  and  cut  into  circular 
pieces  of  the  size  of  the  intended  button  by  means^  of  a 
fly-press.  In  this  state  they  are  called  blanks,  and  re- 
semble halfpence  and  farthings  worn  smooth  by  long  cir- 
culation. 

The  shanks,  which  are  made  with  wonderful  facility 
and  expedition  by  means  of  a  very  curious  machine,  are 
then  secured  to  the  bottom  of  each  button  by  a  small  iron 
crank,  and  a  small  quantity  of  solder  and  rosin  applied 
to  each.  Thus  they  are  placed  on  a  sheet  of  iron,  con- 
taining about  a  gross,  and  introduced  into  a  very  hot 

•  Tilloch,  voL  9,  p.  15. 
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nioTe,  where  they  remain  till  the  workman  is  satisfied 
that  the  solder  has  melted,  and  that  the  shanks  are  united 
to  the  button ;  after  which  the  edges  are  smoothed  in  a 
lathe. 

The  next  process  is  what  they  call  dipping  ;  that  is,  a 
quantity,  consisting  of  a  few  dozens,  is  put  into  an 
earthen  vessel  full  of  small  holes  like  a  cullender,  and 
thus  dipped  into  diluted  nitric  acid 'to  clean  them  from 
dirt  and  rust.  They  then,  according  to  the  best  prac- 
tice, go  into  the  hands  of  the  burnisher,  who,  in  a  lathe, 
burnishes  the  tops,  bottoms,  and  edges,  with  a  hard  black 
stone,  got  from  Derbyshire,  secured  in  a  handle  like  the 
diamond  of  a  glazier :  this  he  applies  to  the  button  fixed 
in  the  end  of  a  piece  of  wood,  turned  with  great  veloci- 
ty by  means  of  a  treddle  with  which  he  works  the  lathe. 
This  is  called  rough  bumishingf  and  is  a  modem  im- 
provement :  it  is  of  great  advantage,  for  it  closes  the 
pores  of  the  metal  opened  by  the  acid,  so  that  the  gold 
afterwards  to  be  applied  attaches  to  a  smooth  surface^ 
which  otherwise  might  enter  into  imperceptible  cavities^ 
and  be  closed  up  in  the  body  of  the  button  by  the  final 
bnmishing.  When  the  buttons  come  from  the  burnisher 
fliey  are  fit  for  gilding.  This  is  a  very  curious  opera- 
tion, and  truly  chemical. 

The  first  process '  towards  gilding  is  what  they  call 
quickingf  which  is  effected  as  follows : — Any  given 
quantity  of  buttons,  perhaps  a  gross,  is  put  into  an  earth- 
en vessel  with  a  quantity  of  mercury  which  has  been 
previously  saturated  with  nitric  acid ;  and  thus  the  but- 
tons and  mercury  are  stirred  together  with  a  brush  till 
the  mercury,  carried  by  the  affinity  of  the  acid  to  the  Cop- 
per, adheres  to  the  whole  surface  of  the  button.  The 
buttons  are  then  taken  out  and  put  into  what  is  called  a 
hasJcetj  though  in  fact  an  earthen  vessel  full  of  small 
holes^  the  handle  of  which  the  operator  holds  in  his 
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haiid^  and  jerks  it  with  ecmsiderable  force  down  towardi 
•  wooden  trough  (a  receptacle  for  the  quicksilver)  till^ 
by  repeated  jerks^  all  the  loose  particles  of  mercury  are 
disengaged^  leaving  a  complete  continuity  over  the  snr- 
face^  and  giving  them  the  appearance  of  silver  buttons. 

Now  the  gold,  a  grain  of  which  will  spread  over  ma- 
ny superficial  feet  of  copper^  is  thus  prepared:  Any 
given  quantity  of  mercury  is  poured  into  an  iron  ladle^ 
the  inside  of  which  having  been  previously  guarded, — 
that  is,  rubbed  over  with  dry  whiting  to  prevent  the  gold 
from  adhering  to  the  iron, — into  this  mercury  is  thrown 
the  portion  of  pure  gold  intended  to  cover  a  given  quan- 
tity of  buttons.  The  gold  and  mercury  are  heated  to- 
gether in  the  iron  ladle  till  the  workman  (whose  practice 
soon  enables  him  to  judge)  perceives  that  there  is  a  per- 
feet  union  between  them ;  when  he  empties  his  ladle  into 
a  vessel  containing  cold  water. 

The  amalgam  being  cold,  is  put  into  a  piece  of  sham- 
moy  leather,  and  squeezed  till  no  more  mercury  will  pass 
through.  What  passes  the  shammoy  contains  not  the 
smallest  portion  of  gold ;  what  remains  will  be  about  the 
consistency  of  butter,  so  completely  united  that  eveiy 
particle  of  mercury  shall  contain  an  equal  portion  of 
gold.  The  amalgam  should  be  then  put  into  an  earthen 
vessel,  and  a  small  quantity  of  nitric  acid  added  thereto^ 
allowing  sufficient  time  for  the  acid  to  unite  with  the  mer- 
cury. But  the  buttons  and  amalgam  are  commonly  intro* 
duced  first,  and  a  quantity  of  diluted  nitric  acid  added 
thereto,  so  that,  for  want  of  a  complete  union  between  the 
mercury  and  acid  first,  if  there  be  not  a  superabundancy 
of  acid,  there  may  not  be  sufficient  to  carry  all  the  amal- 
gam to  the  sudTace  of  the  buttons. 

When  the  acid  has  had  sufficient  time  to  embrace  (at 
workmen  call  it]  the  mercury,  the  buttons  should  be  in- 
troduced; and  be  stirred  till  the  amalgam^  carried  by  the 
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iflnity  of  the  acid  to  the  copper^  and  the  tendency  which 
the  gold  has  to  extend  itself  to  the  mercnry  with  which 
the  bnttons  have  been  previonaly  qnicked^  completely  at- 
taches to  the  whole  surface. 

It  is  the  next  process  in  which  we  principally  wish  to 
recommend  a  deviation  from  the  old  practice^  by  which 
most  ojr  the  mercury  will  be  recovered,  and  the  gilder's 
healthy  in  a  great  measure,  preserved  from  the  dreadful 
•fleets  of  volatilised  mercury. 

The  old  practice  is  as  follows :  The  buttons  being 
completely  covered  with  mercury  and  gold,  the  operator 
proceeds  to  that  business  which  is  called  drying-qffy 
which  is  performed  thus :  The  buttons,  to  the  quantity 
of  a  few  dozens,  are  put  into  an  iron  pan  somewhat  like 
a  large  frying-pan,  placed  over  a  fire,  and  gently  shook^ 
while  the  operator  watches  carefully  till  he  observes  the 
mercury  begin  to  flow; — ^u]K>n  the  first  symptom  of 
which,  he  takes  the  pan  from  the  fire,  and  throws  the 
buttons  into  a  large  cap,  called  a  gilding  cap,  like  a 
man's  hat  with  a  very  small  brim,  but  much  larger  in  the 
crown,  made  of  coarse  wool  and  goats  hair.  In  this  cap^ 
with  a  circular  brush,  the  buttons  are  stirred,  to  spread 
the  gold  and  mercury  while  in  a  degree  of  temperature 
nearly  sufiicient  to  volatilise  the  mercury.  The  buttons 
are  again  thrown  into  the  pan,  placed  over  the  fire,  and 
shaken,  while  the  mercury  gently  volatilises.  The  but- 
tons are  again  thrown  into  the  cap,  and  stirred  with  the 
brush.  This  process  is  continually  repeated,  till  all  the 
mercury  is  volatilised,  leaving  the  gold  on  the  buttons, 
which  appear  again  of  a  yellow  colour. 

Thus  a  principal  part  of  the  mercury  ascends  the 
chimneys,  is  deposited  on  the  tops  of  the  houses  and 
about  the  adjacent  neighbourhood,  and  great  quantities 
are  inhaled  and  absorbed  by  the  operator,  keeping  him 
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nearly  in  a  state  of  salivation  till  disease  obliges  him  tb 
desist 

Considerable  qoantities  of  mercary  thus  volatilised  are 
found*  united  and  collected  in  small  pools  in  the  spouts 
and  gutters  on  the  tops  of  the  buildings.  Thus  many 
tons  of  mercury  have  been  dissipated  about  the  town  and 
neighbourhood  of  Birmingham^  to  the  great  injury  of  the 
inhabitants.  The  poor  sweep  who  has  ascended  the 
chimneys  has  been  salivated,  and  the  manufacturer  has 
sustained  considerable  loss. 

To  preserve  a  principal  part  of  the  mercury  thus  dis- 
sipated, and  to  prevent,  in  a  great  measure,  the  terrible 
effects  of  it  on  the  constitution  of  the  operator,  is  the  ob* 
jcct  of  these  remarks,  as  far  as  it  regards  manufacturers. 

By  means  of  an  apparatus  similar  to  the  plan  deline- 
ated in  Plate  6,  fig.  S,  which  has  been  partially  and  sue 
cessfuUy  adopted  by  Mr.  Mark  Sanders,  an  eminent 
button-maker  jof  Birmingham,  the  principal  part  of  the 
mercury  may  be  recovered,  and  the  health  of  the  opera- 
tor greatly  preserved. 

A  hearth  of  the  usual  height  is  to  be  erected,  in  the 
middle  of  which  a  capacity  for  the  fire  is  to  be  made ;  but 
instead  of  permitting  the  smoke  to  ascend  into  the  top  A, 
made  of  sheet  or  cast  iron,  through  which  the  mercury  is 
volatilised,  a  flue  for  that  purpose  should  be  conducted 
backwards  to  the  chimney  B.  An  iron  plate,  thick 
enough  to  contain  heat  sufficient  to  volatilise  the  mercury, 
is  to  cover  the  fire-place  at  the  top  of  tlie  hearth  G. 
There  must  be  an  ash-hole,  D,  under  the  fire-place.  The 
square  space  £,  seen  in  the  fire-place,  is  the  flue,  which 
serves  to  carry  the  smoke  back  under  the  hearth  into  the 
chimney  B.  The  door  of  the  fire-place  and  ash-pit  may 
eitlier  be  in  front,  as  represented  in  the  plate,  or  at  the 
end  of  the  hearth  at  F,  which  will  perliaps  less  incom- 
mode the  work- people.    It  would  be  of  great  advantage 
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if  the  spaee  between  A  and  the  iron  plate  G  was  covered 
up  with  a  glass  window  coming  down  so  low  as  only  to 
leave  sufficient  room  for  moving  the  pan  backwards  and 
f(Mrwards  with  facility.     If  the  sides  were  also  glass  in- 
stead of  brick- work  it  would  be  still  better^  as  the  work- 
people would  be  able  to  have  a  full  view  of  their  work 
without  being  exposed  to  the  fumes  of  the  mercury^ 
which,  when  volatilised  by  heat  communicated  to  the 
pan  by  the  heated  iron  plate  over  the  fire-place,  would 
ascend  into  the  top  A,  appropriated  for  its  reception,  and 
descend  into  the  tub  6,  covered  at  top  and  filled  pretty 
high  with  water.     By  this  means  the  hearth  would,  ia 
fact,  become  a  distilling  apparatus  for  condensing  and  re* 
covering  the  volatilised  mercury.     In  the  tub  6  the  prin- 
cipal part  would  be  recovered ;  for,  of  what  may  still 
pass  on,  a  part  would  be  condensed  in  ascending  the  tube 
H,  and  fall  back,  while  the  remainder  would  be  effec- 
toally  caught  in  the  tub  or  cask  I,  open  at  the  top  and 
partly  filled  with  water.     The  latter  tub  should  be  on  the 
oatside  of  the  building,  and  the  descending  branch  of 
the  tobe  H  should  go  down  into  it  at  least  18  inches,  but 
not  into  the  water.     The  chimney  or  the  ash-pit  should 
be  furnished  with  a  damper  to  regulate  the  heat  of  the 
rfie. 

The  water  may  be  occasionally  drawn  out  of  the  tubs 
by  a  siphon,  and  the  mercury  clogged  with  heterogene- 
ous matter  may  be  triturated  in  a  piece  of  flannel  till  it 
passes  through,  or  placed  in  a  pan  of  sheet  iron,  like  a 
dripping-pan,  in  a  sufficient  degree  of  heat,  giving  it  a 
tolerable  inclination,  so  that  the  mercury,  as  it  gets  warm, 
may  run  down  and  unite  in  the  lower  part  of  the  pan. 
But  the  mercury  will  be  most  effectually  recovered  by 
exposing  the  residuum  left  in  the  flannel  bag  to  distilla- 
tion in  a  retort  made  of  iron  or  of  earthenware. 
When  the  mercury  is  volatilised  from  the  buttons,  or. 
Vol.  I.  G  g 
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ts  the  workmen  denominate  it,  when  the  buttons  are 
dried  off,  they  are  finally  burnished,  and  are  then  finish- 
ed and  fit  for  carding. 

The  reader  unacquainted  v^ilh  this  branch  of  manu- 
facture will  be  surprised  to  learn  how  far  a  small  quan- 
tity of  gold,  incorporated  with  mercury,  will  spread  over 
a  smooth  surface  of  copper.  Five  grains,  worth  one 
shilling  and  threepence,  on  the  top  of  a  gross,  that  is, 
144  buttons,  each  of  one  inch  diameter,  are  sufficient  to 
excuse  the  manufacturer  from  the  penalty  infiicted  by  an 
act  of  parliament ;  yet  many,  upon  an  assay,  are  found 
to  be  deficient  of  this  small  quantity,  and  the  maker  fined 
and  the  buttons  forfeited  accordingly.  Many  hundred 
grosses  have  been  tolerably  gilt  with  half  that  quantity ; 
so  extremely  far  can  gold  be  spread,  when  incorporated 
with  mercury,  over  the  surface  of  a  smooth  piece  of 
copper. 

No.  83. 

LUt  of  Amrrican  PatentM. 
(Continued  from  pig«  157.) 
1795. 
Jacob  Perkins,  Jan.  16|  machine  for  cutting^  nails. 
Samuel  Mulliken,  Jan.  15,  improvement  in  the  mode  of  break- 
ing flax  and  hemp. 

Samuel  Kellogg,  Jan.  31,  improvement  in  shearing  woollen  and 
other  cloths. 
Josiah  G.  Peerson,  March  23,  machine  for  cutting  nails. 
Joseph  Ellicott,  March  25,  new  mode  of  catching  fish. 
S.  Morey,  March  25,  improvement  in  the  application  of  steam. 
John  Youle,  May  25,  construction  of  a  caboose. 
J.  Pitman,  May  25,  improvement  in  the  manufacturing  of  cordage. 
Daniel  Keller,  May  25,  improvement  in  propelling  boats. 
W.  P.  Sprague,  June  19,  propelling  boats,  &c.  with  horses. 
Benjamin  Wynkoop,  June  19,  nautical  ventilators. 
John  Taylor,  June  30,  tinned  sheet  copper  condensing  worm. 

1796. 
Jared  Bying^-tony  Jan.  15|  improvement  in  making  mdls. 
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Jonathan  Dickersony  Jan.  9,  improyement  in  sawing  and  polish- 
ing marble,  &c. 

James  Eaton,  Feb.  12,  manufacturing  seal  skins. 

E  Perkins,  Feb.  19,  removing  pains,  &c.  by  metallic  points. 

Samuel  Mo\*cy,  April  1 1 ,  raising  water  by  wind. 

Benjamin  Tyler,  April  I5f  machine  for  cleaning  wheat,  &c.  8cc. 

James  Davis,  April  14,  improvement  in  tanning  leather. 

T.  Bidwell,  April  20,  improved  mode  of  forming  a  yellow  colour 

Samuel  Lee,  jun.  April  30,  composition  of  ^<  bilious  pills." 

Peter  Zacharie,  May  4,  machine  for  cutting  nsdls  and  brads. 

J.  Hilyard,  May  12,  improvement  in  manufacturing  sumach. 

Robert  Dawson,  May  12,  improvement  in  bolting  cloths. 

Hodgen  Helmes,  May  12,  improvement  in  the  cotton  gin.  ^ 

J.  Roberts,  jun.  Feb.  13,  cleaning  clover  and  other  seeds,  &c. 
James  Sylvanus  McLean,  May  37,  improvement  in  piano  fortes. 
Oliver  Evans,  May  38,  improvement  in  burr  mill-stones. 
Elijah  Backus,  May  31,  new  invented  steam  engine  and  boiler. 
L.  M^Rcchnie,  Julv  1,  stays  for  removing  distortions  in  the  spine. 
Joseph  Francis  Mangin,  July  2,  improvement  in  sawing  and  po- 
lishing marble,  &c. 
Robert  Grant,  Oct.  17,  machine  for  scouring  rice  and  other  grain. 
George  James,  Nov.  1 6«  improvement  in  making  salt. 
John  Fowler,  Nov.  16,  improvement  in  concentrating  the  volatile 
parta  of  calcareous  earth,  stones,  &c. 
Peter  Cliff,  Nov.  16,  improvement  in  manufacturing  cut  nails. 
Isaac  Garretson,  Nov.  16,  machine  for  heading  and  cutting  nails. 
ApoUos  Kinsley,  Nov  16,  improvement  in  a  printing  press. 
James  Stanfield,  Nov.  16,  improvement  in  splitting  sheep  skins. 
Mark  I.  Brunei,  Nov.  16,  new  method  of  ruling  books  and  paper. 
•Theobald  Bourke,  Nov.  16,  improvement  in  pumps. 
William  Frobisher,  Nov    17,  manufacturing  potash. 
Clement  Rentgen,  Nov.  17,  improvement  in  forging  bolts  and 
round  imn. 

Amos  Whittemore,  Nov.  17,  improvement  in  a  loom  for  weaving 
cloth. 

Amos  Whittemore,  Nov.  19,  a  "  preambulator "  for  measuring 
a  ship's  way. 

Amos  Whittemore,  Nov.  19,  machine  for  cutting  nails. 
John  Bigelow,  Nov.  19,  improvement  in  manufacturing  nails. 
George  Chandlce,  Dec.  13,  improvement  in  cutting  and  hcaduig 
nails,  &c. 
Thomas  Passmore]  Dec.  33)  conjuror  for  cooking  and  boiling. 
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D.  French,  Dec.  33,  fanprovement  in  manu&cturing  cut  mdls. 

D.  French,  Dec.  33,  improvement  in  manufacturing  wroug;htiiaiIii» 

Jared  Byington,  Dec.  33,  improvement  in  heading  ncdls. 

Jason  Frost,  Dec.  33,  improvement  in  heading  nails. 

James  Dellet,  Dec.  33,  machine  for  separating  scoured  rice. 

Bobert  Watkins,  Dec.  33,  improvement  in  gmning  cotton. 

John  Murray,  Dec.  33,  improvement  in  fining  cotton. 

1797. 

John  Nazro,  Jan.  6,  improvement  in  making  soap. 

John  Nazro,  Jan  6,  extracting  alkali  from  marine  salt  and  kelp. 

Charles  Wilson  Peale,  Jan.  21,  improvement  in  bridgea. 

J.  Spence^Feb.  16,  improvement  in  cutting  and  heading  nails, 

Joseph  F.  Mangin,  Feb.  16,  improvement  in  cutting  and  poUdi- 
ing  marble,  Bcc 
'^  James  M^allmont,  Feb  30,  improvement  in  stoves. 

S  Mulliken,  Feb.  30,  improvement  in  scouring  or  skimung  rice. 

Richard  Stuart,  Feb  34,  improvement  in  chimneys. 

John  Fowler,  Feb  34,  improvement  in  bridges. 

Jesse  Kersey,  Feb  34,  improvement  m  cutting  and  heading  nuls. 

L.  \ilwine,  Feb  34,  improvement  in  mixing  colours  and  painting. 

Thomas  Hirst,  March  1 1,  in  provement  in  stoves. 

William  Booker,  March  1 1,  machine  for  threshing  wheat,  8cc. 

Silas  Belts,  March  18,  improvement  in  a  tide  water  wheel. 

Nathaniel  Briggs,  March  18,  improvement  in  washing  clothes. 

Caleb  Wheaton,  March  '9,  improvement  in  stoves. 

Jesse  Kersey,  April  1 3,  improvement  in  fire  engines. 
I  Caleb  Leach,  April  13,  improvement  in  boring  pumps. 

Fitch  Hall,  April  17,  combination  of  astringetit  woods  and  vege- 
tables in  distilling,  &c. 

Jehoshaphat  Starr,  April  38,  improvement  in  propelling  boats 
and  vessels,  by  steam  engines. 

William  Faris,  April  39,  improvement  in  propelling  carriages. 

Benjamin  Duval,  May  3,  antibiiious  pills. 

Isaac  Garretson,  May  39,  improvement  m  constructing  and  rig- 
ging vessels. 

Amos  Whittemore,  June  5,  improvement  in  manufacturing  wool 
cards,  &c. 

David  Grieve,  June  8,  improvement  in  looms. 
Walter  Burt,  June  33,  raismg  a  nap  on  cloths. 
Benjamin  Seymour,  June  36,  rollers  for  slitting  and  other  mills 
for  rolling  iron. 
B.  Seymour^  June  36^  improvement  in  straightenipg  iron  hoops. 
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B.  \V3mkoop9  June  26,  pendulous  bellows,  for  pumping  ships* 

Joseph  S.  Sampson,  June  26,  improvement  in  making  candles. 

Charles  Newbold,  June  26,  improvement  in  ploughs. 

Moses  Johnson,  June  30,  mode  of  preserving  batter. 

J.  Hawkins,  July  1 1,  improvement  in  forming  bricks,  tiles,  8cc. 

Thomas  Bruff,  July  1,  improvement  in  extracting  teeth. 

Bill  Jarvis,  July  8,  improvement  in  making  shingles,  boards,  8cc.  ^' 

ApoUos  Kinsley,  August  12,  improvement  in  cutting  tobacco. 

J.  Nevil,  Aug.  12,  improvement  in  cutting  and  heading  nails. 

Henry  Dulheur,  August  18,  improvement  in  saw-mills. 

Jonathan  W.  Curtis,  August  24,  improvement  in  mills. 

Charles  W.  Peale,  Nov,  16,  improvement  in  fira*|daces. 

Thomas  Stickney,  Nov.  1 6,  improvement  in  saddles. 

Daniel  Pettibone,  Nov.  16,  improvement  in  breaking  dough  and  ^ 

paste.  P 

Richard  R  Eliot,  Nov.  1 6,  improvement  in  threshing  grain. 

Eli  Terry,  Nov.  17,  improvement  in  clocks,  time-keepers,  and 
watches. 

Stephen  Parsons,  Nov.  20,  improvement  in  making  sashes. 

John  Martin,  Not.  31,  machine  for  propelling  boats. 

Timothy  Palmer}  Doc.  17,  improvement  in  bridges. 

EVias  Ring,  Dec  10,  a  spiral  wheel  for  working  in  tide-water. 

Winiam  Payne,  Dec.  10,  a  soap-stone  stove.  I 

Lester  Fling,  Dec.  19,  improvement  in  making  nails. 

List  of  English  Patents* 

1796. 

William  Desmond,  Jan.  15  ;  for  a  method  or  process  of  tanning 
all  sorts  of  hides  and  skins,  and  of  rendering  more  solid  and  incor-   - 
ruptible,  in  water,  several  vegetable  and  animal  substances,  such  as  *^'^  ;,]^< 
flax,  hemp,  spaitery,  cotton,  silk,  hair,  wool,  &c.  as  well  as  the  ma- 
terials made  thereof. 

Isaac  Wheildon,  and  John  Bowler,  April  26;  for  a  new  method 
of  making  and  working  presses  for  packing  goods. 

William  GoldBnch,  May  24 ;  for  the  invention  of  an  improved 
truss  for  the  cure  and  prevention  of  ruptures. 

Joseph  Stacey  Sampson,  May  24 ;  for  the  invention  of  an  art  or 
method  of  cutting  up  tallow-fat,  spermaceti,  and  wax,  for  melting ; 
and  of  making  the  same  into  candles. 

John  Strong,  May  31 ;  for  the  invention  of  certain  new  improve- 

*  Repertory,  vol  7^ 
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nents  in  the  constnicdon  of  piston-cylinders,  suction-chambciii 
and  valveS)  whereby  the  same  may  be  more  expeditiously  repuni, 

John  HowelL.  May  3 1  ;  for  an  improved  engine  or  machine  kt 
the  purpose  of  boring  or  hollowing  wooden  water-pipes,  or  aque- 
ducts, in  a  much  more  expeditious  manner  than  hitherto  practiicil 
and  whereby  a  considerable  saving  will  be  made  in  timber. 
^^  William  Booth,  May  51  ;  for  the  invention  of  an  improvement  ia 
snaking  stays  and  corsets. 

William  Law,  May  S 1 ;  for  certidn  new  improvements  in  and  op- 
en water-closets. 

EdjHrard  Haskew,  May  31 ;  for  an  engine  for  raising  earth  fitna 
the  bottom  of  canals,  or  any  other  place  of  depth,  to  the  surface  of 
the  earth. 

John  Pepper,  June  9  ;  for  the  invention  of  a  certsdn  kiln,  fir 
drying  malt,  or  other  grain. 

James  Keeling,  June  20 ;  for  a  substitute  for  white-lead,  red- 
lead,  or  any  other  preparaiion  of  lead,  in  glazing  and  enamcUiB| 
all  manner  of  earthen  and  China  wares,  &c. 

William  Whittington,  June  38  ;  for  a  poruble  baking^torei 

William  Bundy,  June  28 ;  for  a  machine  for  cuidng  and  mkiBg 
combs. 

James  Parker,  June  38;  for  a  cement  or  fwraSy  tobevtdiB 
aquatic  and  other  buildings,  and  stucco  work. 

John  Ching,  June  28 ;  for  a  medicine  for  destroying  wormi. 

Robert  Miller,  June  28  ;  for  a  method  of  weaving  all  kindiofS' 
nen,  cotton,  woollen,  and  worsted  cloths,  by  looms  wrought  bf^' 
ter,  steam-engines,  horses,  or  any  other  power. 

William  Butley,  June  28 ;  for  an  improveemcnt  in  the  mrtini  j 
tf  steam-engines.  \ 

Daniel  Davis,  July  4 ;  for  an  apparatus  or  machinery  for  cleanflf 
or  sweeping  of  chimneys,  and  extinguishing  them  when  on  fir^ 
without  sending  any  person  up  the  chimney.  I 

William  Sabaticr,  July  4;  for  a  method  of  retaining  colto* 
hemp,  flax,  hops,  huy,  and  other  arJcles,  in  nearly  the  same  com* 
pass  in  which  they  can  be  comprvsscd. 


INTELLIGENXE. 

Etchm^  on  Glasa  ivUh  Fluoric  Acid, 

The  Editor  hus  great  p-easure  in  presenting  to  the  public  iJ 
small  landscape  from  an  etching  on  glass  with  fluoric  acid,  one  « J 
the  constituents  of  the  ornamental  Derbyshire  spar.    This  eognf  Jj 


InteUigeneef  ^e. 


tM 


.li  not  to  b«  viewed  with  the  eye  of  futidious  crfticimi;  il- 
■fh  in  ittelF  it  is  by  no  means  an  indifferent  performance,  yet 
Berit  uises  from  its  singularity.  Probably,  not  one  liundred 
MM  in  th«  ITnitju)  R hiMWMM       I     I  iK"      '         ■      ■"'■ 


tnnde  their  appromches  to  within  a  certain  distance,  which  may 
ffec£ed  without  their  beini;  exposed,  and  the  shot  will  do  more 
cution,  not  being  stopped  by  the  eneniy's  works.  Mr.  Camot's 
K«*tion  has  been  adopted  in  France,  and  now  forms  part  of  the 
Qery  cxerase.  Ttf/ocA.  JVo.  139. 


MO  Intelligence^  ^c.  ■ 

Mr.  Hens*  an  eminent  tanner  at  Srsensk,  in  Poland,  haa  asc»^' 
taincd  that  th>-  leaves  of  the  oak  may  be  advanta5;eou8ly  sub&titot^^ 
for  the  bark,  in  taniun$>  leather,  provided  they  are  used  in  tlm^ 
month  of  -eptember,  when  they  possess  tlie  bitter  sap  which 
afterwards  lose,  Tilloc/i,  J/6,  159. 

To  make  a  common  watch  into  a  nocturnal  one,  Mr.  £.  Walkf 
of  London,  **  made  notches  with  a  file  hi  the  rim  of  its  inner 
against  every  hour  upon  the  dial,  except  3,  6,  9,  and  13.     Thes« 
tangible  marks  are  made  no  deeper  than  just  to  receive  the  udl  of 
the  finger  or  thumbs  as  it  is  drawn  over  them.    The  hour  of  19  it 
known  by  the  pendants  and  little  pins  are  fixed  into  the  case  at  the 
hours  of  3)  6|  and  9,  proj  cting  outwards  about  one-twetieth  of  m 
inch,  to  distinguish  those  hours  from  the  rest. 

To  ascorttdn  the  time  in  the  dark  by  this  watch,  open  the  glaHy 
and  feel  with  the  finger  the  situation  of  the  hour  hand,  and  correct 
the  tangible  marks,  beginning  at  3,  6,  9,  or  13,  to  find  the  boor; 
and  by  the  same  means  the  minutes  are  found. 

Mr.  W.  considers  it  as  giving  the  time  with  more  precision  tbaft 
a  repeater,  and  without  disturbing  the  repose  of  any  p<^raon  near 
it.  nUochj  JVb.  167. 

PRKPAaATION  OF  BRUKSWICK  OAEEZ. 

Kastele]m  has  lately  published  the  folioinng  method  of  prepar- 
ing this  colour,  which  is  much  used  on  the  Continent  for  oil  pdint- 
ing,  and  in  tlie  manufacturing  of  printed  paper.  Shavings  of  cop* 
per  are  put  into  a  close  vessel,  and  besprinkled  with  a  solution  of 
the  muriat  of  ammonia.  The  metal  first  unites  with  the  muriatic 
acid,  and  is  dissolved,  and  is  in  its  turn  precipitated  by  the  disen- 
gaged ammonia,  to  which  it  now  joins  itself.  The  pi  ecipitate  is 
then  washed  and  dried  in  wooden  boxes,  or  upon  an  extended 
cloth.  The  liquid  which  remiiins,  as  well  as  the  water  of  the  first 
washing,  may  be  employed  several  times  in  succession  for  new 
operations,  by  dissolving  in  it  fresh  portions  of  sal  ammoniac  to 
die  point  of  saturation.  Three  parts  of  the  muviat  of  ammonia 
are  sufficient  for  two  parts  of  copper,  and  the  result  is  six  parts  of 
colour.  This  beautiful  green  is  in  Holland  called  Friesland  green. 
It  is  almost  always  adulterated  with  ceruse.     TUlochy  vol.  4. 

CEMENT  FOR  FILLING  UP  CRACKS  AND  FISSURES  IN  IRON  VESSELS. 

The  same  author  has  also  made  known  this  cement.  It  consists 
of  six  parts  of  yellow  potter's  clay,  one  part  of  the  filings  of  ironi 
and  a  quantity  of  linseed  oil  sufficient  to  form  the  whole  into  a 
paste  of  the  consistence  of  putty.  TUlochy  vol.  4. 
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ON  SPONTANEOUS  COMBUSTION. 
(Continued  from  page  178.) 

On  Spontaneovs  InflammatioTis.    By  C.   BartholdIj 
Prqfessar  ofMstural  Philosophy  and  Chemistry  *. 

THE  name  of  spontaneous  inflammation  is  given  to 
that  manifested  in  a  combustible  body,  without  its  being 
in  immediate  contact  with  a  body  in  a  state  of  inflamma- 
tion. 

Combustion  of  this  kind  may  be  occasioned  by  dLBTer- 
ent  causes,  the  principal  of  which  are : 

Ist,  Violent  friction. 

8d,  Action  of  the  sun. 

Sd,  The  disengagement  of  the  caloric  produced  in  bo- 
dies though  not  combustible,  but  brought  near  to  com- 
bastible  bodies,  to  which  they  may  communicate  such  a 
degree  of  heat  that  they  inflame  by  the  contact  of  the  air. 

4th,  The  fermentation  of  animal  and  vegetable  sub- 
stances heaped  up  in.  a. large  mass ,  which  are  neither  too 
dry  nor  toomois^;iiB;bay,  dung,  &c. 

*  TiUocfa.  r.  18^  p.  346 :  from  the  Annakt'dc  Cfdmitf  No.  J44. 
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Othy  the  accumulation  of  wool^  cotton^  and  other  ani- 
mal and  vegetable  substances^  covered  with  an  oily  mai- 
ter^  and  particularly  a  drying  oil. 

6th^  The  boiling  of  linseed  oil  for  printers  ink^  <if  var- 
nish^  and  in  general  of  every  fat  matter. 

7ihy  The  torrefaction  of  different  vegetable  substances. 

8th^  Sulphurized  and  phosphorized  hydrogen  gas  dis- 
engaged in  several  operations  of  nature^  the  last  of  whicli 
in  particular  inflames  merely  by  the  contact  of  the  aimoi- 
pheric  air  even  at  a  low  temperature^  and  which  often 
presents  itself  at  the  surface  of  the  earth  like  a  small 
jlame^  known  under  the  name  of  wiU'Witii-ike'Unsp^  in 
places  where  animal  substances  in  a  state  of  putrefaction 
have  been  buried :  if  there  are  other  combustibles  at  that 
time  on  the  spot  where  the  disengagement  takes  placey 
they  may  readily  be  kindled. 

9thy  Phosphuret  of  lime  and  of  potash  which  may  be 
formed  in  the  preparation  of  charcoal,  especially  in  that 
of  turf  and  some  sorts  of  wood  which  grow  in  marshy 
places.  This  charcoal^  when  wet,  or  by  merely  attract- 
ing Uie  moisture  of  the  atmosphere^  forms  phosphorated 
hydrogen,  which  by  the  contact  of  the  atmospheric  air 
inflames,  and  may  set  fire  to  the  whole  mass  of  charcoal. 

10th,  The  phosphorus  which  is  sometimes  formed, 

though  rarely,  in  the  carbonization  of  different  kinds  of 

wood,  without  being  combined  either  with  lime  or  potash 

in  the  state  of  phosphuret.  This  charcoal  does  not  inflame 

spontaneously  at  the  common  temperature  of  the  air; 

but  it  may  produce  a  detonation  when  struck  with  nitrate 

of  potash,  or  some  other  nitrates  or  metallic  oxides  t6 

which  oxygen  weakly  adheres,  and  which  are  found  in 

a  state  of  thermoxide  retaining  a  great  deal  of  latent 

caloric. 

!•  Friction. 

It  is  generally  known  that  two  bodies  when  rubbed 
a^inst  each  other  become  heated.  The  intensity  of  the 
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hut  prodaeed  depends  on  several  circomstancefl^  and  va- 
aea  chiefly  in  the  ratio  of  the  duration  of  the  friction^  and 
of  the  natore  and  surface  of  the  rubbed  bodies.  If  the 
iwtion  takes  place  between  combustible  bodies,  such  aft 
wood,  the  heat  it  excites  may  often  be  sufficient  to  fai^ 
taaifi  it ;  if  the  bodies  are  not  combustible,  such  as  stones^ 
Of  Htflfi  combustible,  as  metals,  they  do  not  inflame  them*- 
mItm  ;  but  they  may  communicate  to  other  combustible 
bodies  around  them  such  a  degree  of  heat  that  the  latter 
will  inflame  by  contact  with  the  atmospheric  air. 

H.  Pak«ni  repeated  the  experiments  long  known  tot 
obtaining  fire  by  the  friction  of  two  pieces  of  wood*  gir^ 
ilg  to  mie  of  the  rubbing  pieces  the  form  of  a  tablet,  and 
to  the  other  that  of  a  spindle  or  cylinder :  the  result  of 
Mae  of  these  experiments  Will  be  sufficient  to  show,  tha^ 
in  the  construction  of  machines  and  instruments,  more 
attaoAion  ought  to  be  paid  to  the  choice  of  the  wood  des- 
tined to  be  exposed  to  mutual  friction. 


C^rlipdcnL 

Tablet 

Duration. 

EffecL 

Box  wood 

- 

• 

Box    - 

m 

5  min. 

Sensible  heat 

Ditto 

• 

- 

Poplar 

- 

Ditto 

Ditto 

Ditto 

• 

• 

Oak    - 

• 

Ditto 

Ditto 

Ditto 

- 

- 

Mulbeny 

3     •    • 

-  Considerable  heat  and 

smolw 

DtalD 

• 

- 

Laurel 

- 

Ditto 

Ditto 

Laurel    - 

- 

• 

Poplar 

• 

2     -     - 

•  Ditto 

Ditto 

• 

• 

Ivy 

- 

Ditto 

Ditto 

Ivjr     .    - 

«■ 

- 

Box     * 

- 

3    .    . 

-  Ditto 

Ditto 

• 

• 

Walnut 

- 

Ditto 

Ditto 

01i?e 

• 

- 

Olive  - 

• 

Ditto 

Ditto 

Mulbeny 

- 

- 

Laurel 

* 

2    -     . 

-  Consid.  heat»  smoke,  and 

■ 

blackness 

A^    -    . 

m 

• 

Oak    - 

• 

5     -     - 

>  Sensible  heat  ' 

■                                             ■ 

Ditto 

m 

• 

Fir      . 

• 

Ditto 

Ditto 

Pear-tree 

- 

• 

Oak    - 

* 

Ditto 

Ditto 

Cheny    - 

<• 

- 

Elm    - 

« 

Ditto 

Ditto 

Plum 

- 

• 

Apple-tree 

Ditto 

Ditto 

Oak    -    V 

. 

. 

Fir      - 

• 

Ditto 

Ditto 

Ml  On  SpoMioMUUS  InJUmmatiaM. 

Changing  the  experiment^  and  rubbing  a  cylinder  of 
one  of  ihe  kinds  of  wood  between  two  tableta  of  the  other^ 
a  cylinder  of  poplar  for  example  bet^^een  two  tablets  of 
mulberry  wood,  the  increase  of  the  rubbed  surfaces  which 
are  in  contact  with  the  air  produced  a  heat  much  more 
considerable,  and  almost  the  whole  of  the  kinds  of  wood 
above  enumerated  took  fire. 

The  effect  of  friction  still  varies  according  as  the  woods 
employed,  especially  if  they  are  of  the  same  kind,  are 
rubbed  in  the  direction  of  the  fibres,  or  when  the  fibres 
cross  each  other.  In  the  first  case,  the  friction  and  heat 
are  much  more  considerable  than  in  the  second. 

In  laige  machines  where  there  b  much  friction,  heat- 
ing may  be  prevented  by  continually  directing  a  current 
of  cold  water  on  the  rubbing  surfaces :  in  common  ma- 
chines, carriages,  &c.  it  is  diminished  by  covering  the 
surfaces  with  an  oily  matter.  There  are  many  instances, 
during  the  great  heats  in  summer,  of  carriages  and  other 
machines  exposed  to  violent  motion  infiaming,  because 
care  has  not  been  taken  to  grease  them.  Grease,  by  har- 
dening on  the  rubbing  surfaces,  instead  of  lessening  the 
friction  increases  it ;  and  as  this  covering  is  highly  com- 
bustible, it  renders  spontaneous  inflammation  more  easy. 
In  many  cases,  therefore,  it  is  better  to  rub  the  machines 
with  soap,  talc,  plumbago,  or  other  substances,  which 
without  being  oily  are  very  unctuous  to  the  touch. 

S.  JBlction  of  the  Sitn. 

The  strongest  heat  is  produced,  all  sorts  of  combusti- 
bles are  kindled,  and  the  most  refractory  substances  are 
fused  by  e^cposure  to  the  sun's  rays  concentrated  by  means 
of  lenses  or  concave  mirrors.  It  may  happen  that  other 
bodies  are  in  such  a  condition  as  to  produce  without  our 
-will  the  effects  of  lenses  and  of  burning  miri-ors  :  though 
these  effects  are  rather  physical  than  chemical,  it  is  of 
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■pqrtanee  to  make  them  known^  in  order  to  guard 
ipiiist  the  danger  of  them.  We  have  instances  of  fires 
by  glassL  decanters  filled  with  water  and  expo- 
to  the  sun  in  an  apartment.  When  the  form  of  the 
is  nearly  sindlar  to  that  of  a  lenticular  or  spherical 
the  rays  are  refracted^  and  produce^  by  uniting  in 
toeaSf  a  heat  capable  of  setting  fire  to  combustible 
placed  in  it. 

8.  Heat  excited^in  nan-combtistible  bodies. 

i'li  u  well  known  that  quicklime  immersed  in  water^  or 
Wnij  moistened^  produces  a  considerable  degree  of  heat. 
^  hM  even  been  employed  with  success  for  heating  at  a 
Ippill  expense  apartments^  hot-houses^  hot-beds^  &c. 
tUi  property  which  quicklime  has  of  disengaging  a 
'jggmt  deal  of  caloric  by  contact  with  the  air^  and  that  no 
||»  dangerous  of  dissolving  and  corroding  animal  sub- 
immersed  in  it^  require  the  greatest  precautioiis 
eonsiderable  depots  of  quicklime  are  formed.  To 
it,  care  must  be  taken  to  guard  it  from  the  con- 
kti  of  the  air^  and  from  moisture  of  every  kind ;  and 
HVtieiilarly  to  remove  from  its  neighbourhood  all  com- 
lutible  bodies,  such  as  wood,  hay,  straw,  &c.,  which 
tSfjtii  inflame  spontaneously  should  the  lime  contract  the 
bast  humidity.  The  Journal  de  la  Houte-Sadne  gave  an 
teovint  last  year  of  the  burning  of  a  barn,  one  of  the  par- 
itioBS  of  which  being  wood  had  caught  fire,  because  a 
teap  of  quicklime,  intended  for  repairing  the  farm-houses, 
ad  been  carelessly  thrown  against  it 

(A  great  number  of  similar  phsenomena  take  place  in 
Hknie,  where  bodies,  by  changing  their  composition,  or 
Wtracting  new  combinations,  become  so  heated,  or  dis- 
i^age  so  much  caloric,  that  other  combustible  substan- 
M  around  them  may  be  inflamed. 
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4.  FermentaUan  ofJbdmai  ami  Vegetatle  SubttoMCBB. 

Most  animal  and  vegetable  aabatances^  if  heaped  npoi 
each  other  while  they  still  retain  their  moisture^  enter  in* 
to  fermentation ;  a  change  is  effected  in  their  compod- 
tion^  and  they  often  become  so  mnch  heated  as  to  iniame. 
In  this  manner^  haystacks^  turf^  flax^  hemp^  straw^  and 
heaps  of  rags  in  paper  mannfactories^  take  Are. 

The  principal  precautions  ought  to  be  employed  in  re- 
gard to  hay:  if  cut  in  a  rainy  season^  it  is  generally 
stacked  before  it  is  completely  dry^  and  in  this  stat^  it 
is  the  more  disposed  to  ferment  and  become  hot  As 
soon  as  a  stack  of  hay  is  dbserved  to  be  in  a  stale  of 
fermentation^  care  must  be  taken  not  to  tlirow  it  down  too 
speedfly.  The  exterior  strata  ou^t  to  be  slowly  detach- 
ed  one  after  the  other.  When  an  opening  is  made  in  the 
middle  of  a  heated  mass  of  hay^  it  almost  always  happens 
that  the  Are  suddenly  bursts  forth. 

NoHiing,  however^  is  easier  tiban  to  prevent  such  fatal 
accidents.  When  it  is  apprehended  that  liay  about  to  be 
stacked  is  not  completely  dry^  it  will  be  sufllcient  to  strew 
over  each  stratum  a  few  handfuls  of  muriate  of  soda 
(common  salt).  The  expense  in  this  case  ought  to  be  a 
t^onsideration  of  no  importance ;  for  the  salt^  by  absorb- 
ing the  moisture  of  the  hay^  not  only  prevents  its  ferment 
ation^  and  the  inflammation  which  thence  results^  but  it 
adds  also  to  the  hay  a  savour  which  excites  Uie  appetite 
of  the  cattle^  assists  their  digestion^  and  preserves  them 
from  a  great  many  diseases. 

During  the  great  heats  of  summer  it  often  happens  that 
heaps  of  dung  inflame  spontaneously.  Great  care  there- 
fore must  be  taken  to  water  dunghills  from  time  to  time^ 
and  to  keep  them  at  a  certain  distance  from  houses^  both 
to  preveut  fires  and  for  the  sake  of  salubrity. 


^. 


■    no. 
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f.  3^e  ^cumulation  of  Animal  and  Vegetable  Substan- 
ces covered  with  Oil. 

ff  animal  and  vegetable  substances  heaped  up  in  a 
Urge  mass  can  be  inflamed  in  consequence  of  the  beat 
produced  by  their  decomposition,  this  accident  is  more  to 
be  apprehended  when  they  are  covered  vritb  oily  matters, 
and  especially  a  drying  oil. 

Besides  the  accident  which  happened  at  the  manufac- 
tory of  Lagelbart,  and  of  which  my  colleague  Haussman 
has  given  an  account,  and  the  fire  which  took  place  in 
one  of  the  finest  manufactories  at  Sainte  Marie  aux-Mines, 
we  have  other  instances  of  wool,  stuff,  and  pieces  of  cloth 
whteb  were  not  scoured  taking  fire  in  magazines  when 
folded  up,  and  even  during  the  time  of  their  conveyance 
from  one  place  to  another,  when  heaped  upon  each  other. 
This  is  principally  to  be  apprehended  when  linseed  oil 
is  employed  in  the  manufacturing  of  cloth,  or  any  other 
oil  drj'ing  of  itself,  or  rendered  drj'ing  by  oxide  of  lead. 

In  cloth  manufactories,  therefore,  no  oil  but  olive  or 
rape  oil  ought  to  be  employed  for  greasing  wool. 

Jt  sometimes  happens  that  in  boiling  flowers  and  herbs 
in  oil,  which  is  the  case  in  several  pharmaceutic  opera- 
tions, Uiese  herbs,  after  being  taken  out  and  dried,  inSame 
eipontaneousiy :  care,  therefore,  uxuat  be  taken,  when 
[hey  are  thrown  aside,  not  to  heap  them  up  near  other 
rombustlble  bodies. 

We  have  several  instances  of  ships  having  been  burnt 
in  port  either  by  tlie  spontaneous  combustion  of  cordage 
heaped  up  and  strongly  covered  with  pitch,  or  of  a  mix- 
ture of  boiling  linseed  oil  and  lamp  black  inclosed  io  a 
bag. 

6.  The  BoiUng  of  Oily  Matters. 

In  the  preparation  of  some  kinds  of  varnish,  snch  as 
printers'  ink,  where  in  general  lineeed  oil  boiled  to  a 
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certain  consistence  is  employed^  it  often  happens  lliai  tlie 
oil  inflames^  if  the  necessary  precautions  are  not  taken. 
The  same  effect  is  produced  in  melting  butter^  tallow^  or 
any  other  greasy  substance^  if  it  be  too  much  heated ;  so 
that  in  these  operations  every  other  combustible  body 
should  be  kept  at  a  distance^  and  a  covering  shoald  be  in 
readiness  to  place  over  the  vessel  as  soon  as  the  matter 
has  caught  fire  :  care  also  ought  to  be  taken  not  to  poor 
in  water^  which^  instead  of  extinguishing  the  flre^  woold 
give  more  expansion  to  its  activity. 

There  are  many  vegetable  substances  which  by  tonre- 
faction  acquire  an  increase  of  their  property  to  inflame 
spontaneously  if  inclosed  in  bags  of  doth^  virhich  leave 
them  in  contact  with  the  surrounding  atmosphere.  Of 
thb  kind  are  sawdust,  burnt  coffee^  the  farina  of  grami- 
neous and  the  fruits  of  leguminous  plants^  such  as  beans^ 
lentils,  pease,  &c. 

There  are  several  instances  of  fires  breaking  out  in 
stables  by  a  bag  of  torrefied  bran  applied  to  the  neck  of 
a  diseased  animal,  and  which  infiamed  spontaneously. 
The  people  in  the  country  persist  in  employing  this  re- 
medy, for  which  others  more  efficacious  and  less  dange- 
rous might  be  substituted.  At  any  rate,  they  ought  to  take 
care  not  to  inclose  the  bran  in  cloth  either  too  hot  or  too 
much  torrefied. 

Brewers,  after  causing  the  barley  and  other  grain 
which  they  use  for  beer  to  germinate,  dry  it  in  a  kiln  or 
stove,  except  that  destined  for  pale  beer ;  and  they  gene- 
rally dry  it  in  a  greater  or  less  degree,  to  give  to  the  beer 
a  colour  more  or  less  dark.  If  the  grain  when  taken  from 
the  kiln  is  put  warm  into  sacks,  it  sometimes  happem: 
that  thoy  inflame,  and  occasion  fires  in  brew-houses. 
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8.  Sulphunzed  and  Phosphorixed  Hydrogen  Gat. 

Subterranean  flres  and  volcanoes  arc  generally  ascri- 
bed to  the  decomposition  of  pyrites  and  metallic  sulphu- 
Rte  baried  in  the  bosom  of  the  earth.  These  pyritous 
■asses  are  decomposed  by  the  contact  and  concurrence 
of  water  and  air,  and  the  decomposition  is  always  ac- 
companied with  a  great  expansion  of  caloric,  and  a  dis- 
engagement of  a  highly  inflammable  gas  called  sulphur- 
ized hydrogen  gas.  This  gas  inflames  at  an  elevated 
temperature,  and  may  communicate  inflammation  to  the 
sulphur  of  pyrites,  to  coals,  and  other  bitumiaoas  matters 
with  which  they  are  in  general  accompanied. 

Bimilar  inflammations  are  observed  sometimes  in  the 
neighbourhood  of  coal  mines.  In  working  coal  mines, 
vein«  and  insulated  pieces  of  pyrites  are  often  found ;  as 
pyrite«  always  communicates  a  bad  quality  to  coal,  the 
miners  generally  lay  it  aside  and  take  it  out  of  the  pit. 
If  tbese  heaps  of  pyrites,  intermixed  with  coal,  are  then 
exposed  to  the  alternate  action  of  the  sun  and  rain,  they 
become  heated,  and  inflame.  Grrent  enre  must  therefore 
be  taken  that  such  heaps  of  pyrites  be  removed  from  all 
combustible  bodies  to  which  they  would  necessarily  com- 
municate inflammation.  There  are  many  operations  in 
nature  in  which  sulphurized  hydrogen  gas  is  produced  ; 
but  it  often  forms  other  combinations,  according  as  it  is 
dissolved  in  water,  or  is  disengaged  at  a  temperature  too 
low  to  be  able  to  inflame. 

When  phosphorus  is  boiled  in  a  solution  of  potash  or 
of  lime,  there  is  disengaged  phosphorized  hydrogen  gas, 
which  being  much  mure  combustible  than  sulphurized 
bydrogen  gas,  inflames  at  a  low  temperature  as  soon  as  it 
comes  into  contact  with  atmospheric  air.  This  gas,  which 
IB  chemical  experiments  exhibits  the  beautiful  spectacle 
of  a  fountain  of  fire  over  water,  is  produced  uaturally  by 
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the  putrefaction  of  animal  substances  which  have  bees 
buried.  The  flames  often  seen  to  issue  from  the  eaitty 
and  which  are  known  under  the  name  of  will-with-the- 
wisp^  arise  only  from  phosphorized  hydrogen  gas :  if 
these  fires  generally  appear  in  the  open  fields  in  pUms 
where  they  are  not  in  contact  with  dry  combustible  wt- 
ters^  they  rarely  produce  disagreeable  accidents ;  biti| 
is  disengaged  also  in  forests^  and  it  may  happen  in  veiy 
warm  summers^  when  the  grass  and  bushes  are  entiie|j 
dry^  that  the  gas  in  combustion  will  meet  with  these  OMI- 
bustible  matters^  set  fire  to  them^  and  in  this  manner  hn 
the  whole  forest  We  ought  not  therefore,  on  too  sfi^ 
grounds^  or  without  sufficient  reason,  to  ascribe  to  malfl^ 
olence  or  to  incendiaries  those  fatal  events  which  aew- 
times  are  the  result  of  causes  purdy  natural. 

9-  Suljlhwret  and  Phosfhuret  of  Lime  and  Potash  firm- 
ed during  the  Combustion  of  several  Vegetables. 

When  gypsum  (sulphate  of  lime)  or  any  other  sn^Ut, 
either  earthy  or  alkaline,  is  strongly  heated  with  chanod 
of  wood,  or  in  general  with  any  combustible  mattes  wUeh 
by  heat  is  reduced  to  charcoal,  sulphur  is  formed.  These 
salts  produce  sulphureous  waters,  if  animal  or  vegeliUe 
substances  are  suffered  to  remain  in  water  in  which  flisy 
are  dissolved^  so  that  very  often  nothing  is  necesniy 
but  a  little  sulphate  of  lime  to  communicate  to  stagoMrt 
water  the  odour  and  taste  of  sulphur. 

Pyrophorus  is  obtained  by  calcining  common  alma  el 
sulphate  of  potash  with  sugar,  farina,  or  any  matter  wUck 
becomes  reduced  to  charcoal. 

The  inflammation  of  pyrophorus^  whidi  takes  lie 
merely  by  the  contact  of  damp  air,  arises  only  from  tk 
sulphuret  of  potash,  which  by  attracting  the  humidity  rf  j 
the  ah*  becomes  heated  to  such  a  degree  as  to  set  fire  1» 
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Uk  carbonaceous  matter  around  it,  and  wbich  being  in  a 
fttte  of  great  tenuity  is  the  more  disposed  to  bum. 

Bat  as  many  of  our  common  combustible  matters  con- 
ttin  sulphuric  salts,  it  may  happen  that  in  their  combos. 
(iMi  there  is  sometimes  accidentally  formed  some  pyro- 
phorie  mjUter,  which  remains  in  the  residuum  of  the  com- 
lofltfoii ;  especially  if  the  combustible  matter  is  not  en- 
tifely  consumed,  and  if  a  part  of  it  only  is  reduced  to 
charcoal ;  which  sometimes  happens  in  fire-places  where 
the  ecHnbustibles  are  not  burnt  in  grates,  and  where  the 
ere  not  separated  from  the  charcoal.  There  have 
instances  of  houses  being  set  on  fire  by  ashes  inter^^r 
mixed  with  charcoal  taken  too  soon  from  the  hearth  and 
depoeiied  in  places  where  they  were  surrounded  by  com- 
bustibles, which  they  set  fire  to  by  spontaneous  inflam- 
mation. Happily  these  causes  of  fires  rarely  occur ;  for 
pyrojj^nis  does  not  long  retain  Om  property  of  infiaming^ 
4^  it  is  often  decomposed  soon  after  it  has  been  formed, 
wittiont  being  able  to  produce  that  disagreeable  event. 
Cere,  however,  ought  always  to  be  taken  not  to  put  ashes 
newfy  bnmt,  and  which  are  still  mixed  with  charcoal,  in 
places  where  they  may  have  a  communication  with  com- 
bustibles. 

Hie  formation  of  a  pyrophoric  matter  is  remarked  chief- 
ly in  the  preparation  of  common  soda,  which  is  obtained 
by  the  incineration  of  several  marine  plants  containing  a 
great  deal  of  sulphate  of  soda,  and  which  in  burning  fur- 
nish always  a  greater  or  less  quantity  of  sulphur  accor^ 
ding  to  the  manner  in  which  the  operation  is  directed. 

The  formation  of  the  phosphuret  of  lime  has  great  ana- 
logy  with  that  of  the  sulphuret  of  lime.  Though  the  phos- 
phoric  acid  is  not  found  so  often  in  vegetables  as  the  suL- 
phuric  acid,  it  however  exists  in  them  in  much  larger 
quantity  than  has  hitherto  been  supposed ;  it  is  found 
chiefly  in  the  greater  part  of  plants  which  gtow  in  marshy 


platCMf  fai  torf^  and  in  feveral  kinds  of  white  wood.  Wj 
reducing  these  kinds  of  wood  to  chtreoal  there  is  Mnrt- 
times  formed  a  small  quantity  of  phosphorus^  which  may 
remain  combined  with  the  same  bases  which  retained  Ae 
phosphoric  acid  before  the  combustion :  phosphmusy  by 
eontracting  other  combinations^  may  be  no  longer  suaeqp* 
iible  oi  producing  any  accident ;  but  it  may  hiq^pen  akOy 
by  the  concbrrence  of  various  circumstances^  that  ehar« 
coal  impregnated  with  any  phosphnret^  when  exposed  to 
the  action  of  warm  and  moist  air^  will  disengage  phos* 
fronted  hydrogen  gas^  which  by  the  contact  of  the  at* 
aospheric  air  may  kindle^  and  communicate  inAammatisn 
to  tte  mass  of  charcoaL 

Two  instances  of  this  kind  of  spcmtaneoos  eombiistiM 
took  place  in  the  powder  manufactory  of  Essone  in  the 
jeaio  8  and  10.  The  first  time  the  fire  broke  out  in  the 
box  for  sifting  the  charcoal^  and  the  second  time  the  ehar- 
coal  repository  took  fire^  without  room  being  left  for  sq% 
pecting  that  it  could  arise  from  any  thing  but  spontane- 
ous inflammation.  The  difforent  reports  on  these  two 
events  were  inserted  in  the  public  journals^  but  the  ex- 
planaticms  given  were  not  sufficiently  satisfactory.  It 
appears  very  probable  that  they  were  occasioned  by  some 
phosphorus  contained  in  the  charcoal ;  and  this  expli^ 
nation  is  the  more  founded  ii|  reason^  as  the  alder  wood 
used  at  fissone  as  well  as  in  most  of  the  pqwder  oiann- 
factories^  and  which  on  many  accounts  deserves  the  pre- 
ference over  other  kinds  of  woqd  for  the  making  of  gun- 
powder^ contains  phosphoric  acid ;  at  least  that  which 
grows  in  our  neighbourhood  does, 

Charred  turf  begins  to  be  used  in  some  manufactories^ 
and  for  different  operations  ;  but  as  it  is  much  disposed 
to  spontaneous  inflammation^  the  use  of  it  ought  to  be 
abandoned^  or  great  care  should  be  employed  in  preserv-r 
ing  it  Magazines  of  this  substance^  both  at  Paris  and 


athcr  plaees^  wUeh  were  nncovefed^  have  been  iidlamed 
hj  the  combined  action  of  the  heat  and  rain. 

10,  T%€  Fho$phorus  contained  aofnetitneB  in  Charcoal. 

B  may  happen  also  that  the  small  quantity  of  phospho- 
nSy  which  is  sometimes  formed  in  the  caibonization  of 
dfArent  kinds  of  wood^  without  uniting  to  lime  or  to  pot- 
sAy  remains  combined  with  the  charcoal^  which  in  this 
esse  does  not  disengage  phosphorated  hydrogen  gas^  and 
not  easily  inflame  by  the  mere  action  of  water  or 
air^  but  which  may  produce  a  violent  detonation 
struck  with  saltpetre  (nitrate  of  potash.)  It  is  very 
pralNLble  that  the  three  successive  explosions  which  took 
piaee  in  the  powder-mill  of  Yonges  were  in  part  owing 
t»  a  similar  cause. 

'  Ghareoal  in  general  hss  a  great  influence  on  the  differ- 
ent products  of  nature  and  the  arts.  It  is  often  observed 
i#  forges  and  founderies^  especially  those  of  irom  that 
tlie  products  vary  according  to  the  nature  of  the  char- 
coal employed.  The  bad  quality  found  sometimes  in  iron 
of  bebg  cold  short  is  generally  ascribed  to  phosphoric 
add  contained  in  the  ore ;  but  as  the  ore  by  the  same 
processes  furnishes  in  the  same  foundery  one  kind  of  iron 
better  than  another^  the  difference  appears  often  to  arise 
in  part  from  the  charcoal. 

No.  84. 

MUtion  to  a  Memoir  on  the  Method  qf  giving  to  Cotton 
amd  Linen  thread  the  MrianopU  Bedy  and  other  fixed 
Colours^  and  on  Spontaneous  Ij^fiammations.  By  J.  M. 
Haussman  *. 

To  give  to  cotton  and  linen  thread  all  kinds  of  dura- 
ble  colours^  nothing  is  necessary  but  'to  fix  on  these 

;  TUloclii  ▼.  18, p.  340.  From  the  Arnold  dcChinutt  No.  144. 
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threads^  in  any  manner  whatever^  more  or  less  alnminey 
after  having  applied  to  them  a  slight  stratom  of  oiL  The 
complete  saccess  of  the  result,  however,  depends  on  cer- 
tain modifications  to  be  observed  in  the  processes. 

The  numerous  trials  which  I  made  in  dyeing  had  so 
much  familiarised  me  with  experiments  on  a  small  aeak, 
that  I  at  last  never  failed.  It  was  only  after  I  pubUshed 
my  memoir  on  maddering  inserted  in  the  Jlnnaleo  is  CSfci- 
Tnie^y  that  I  experienced  any  difficulties  in  the  applica- 
tion of  oil  when  operating  on  a  larger  scale.  Linseed  oil^ 
which  had  always  given  me  a  milky  mixture  in  limited 
proportions  with  alkaline  solution,  then  speedily  sepanu 
ted  when  I  wished  to  make  a  larger  provision,  and  nnder 
these  circumstances  the  impregnation  of  the  skains  be- 
came impossible.  The  case  was  the  same  with  all  the  firi 
oils :  fish  oil,  however,  will  remain  in  mixture  for  a  con- 
siderable time ;  but  its  odour  is  too  disagreeable. 

To  remedy  the  inconvenience  of  the  separation  of  eil; 
in  the  alkaline  solution  of  alumine,  I  had  recourse  to  dry- 
ing oils ;  tliat  is  to  say,  oil  boiled  with  metallic  oxides. 
Linseed  oil  boiled  with  mi^um,  ceruse,  or  litharge,  by 
means  of  water  to  prevent  combustion,  dissolves  a  consi- 
derable portion  of  the  oxide  of  lead,  and  will  keep  mixed 
with  the  alkaline  solution  of  alumine,  under  the  milky 
form,  the  whole  time  necessary  for  the  impregnation  of 
the  skains.  By  employing  this  mixture  in  proper  propor- 
-iions,  and  in  the  manner  I  have  indicated  in  my  memoir, 
following  strictly  in  other  respects  the  process  such  as  I 
have  described  it,  one  cannot  fail  to  obtain  beautiful  and 
lasting  colours.  Ho>i^ever,  notwithstanding  the  simplicity 
of  this  process,  I  cannot  recommend  the  use  of  it,  because 
it  exposed  me  to  the  danger  of  a  conflagration  in  the  fol- 
lowing manner  : 

*  See  Ejnporium,  preceding  numbers. 
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Wilh  a  view  to  discover  whether  red  eotton,  which  had 
■ot  the  requisite  fixity,  could  ac(|uire  it  by  impregnating 
it  with  aa  alkaline  solution  ofalumine,  with  excess  of 
boiled  Uuseed  oil,  and  drying  it^  and  then  boiling  it  i, 
very  long  time  in  bran  water,  I  mixed  the  alkaline  solu- 
tion of  alumine  la  the  proportions  of  an  eighth,  a  twelfth, 
wd  a  sixteenth  part  of  boiled  linseed  oil.  I  then  immer- 
Md  in  thin  mixture  some  dozens  of  skains  of  dyed  cotton, 
vhieh,  after  being  dried  id  the  open  air  for  a  whole  day 
the  preceding  iiunimer,  were  placed  under  the  window  of 
my  cabinet,  on  a  straw-bottomed  chair.  Being  that  day 
indisposed,  I  went  to  bed  at  seven  in  the  evening,  with- 
oat  any  uneasiness  in  regard  to  my  cotton.  My  children, 
shoal  an  hour  after,  went  into  my  cabinet  to  look  for  some 
iheetg  of  paper,  and  observed  iu  tlie  cotton  neither  heat 
oor  any  smell  of  combuatton.  All  the  workmen  of  the 
manufactory  were  in  a  state  uf  profound  sleep,  when  onn 
of  the  watchmeD  of  the  bleachfield,  seeing  my  cabinet  all 
iUaminated,  called  out  '*  Fire  !''  and  awaked  us  between 
twelve  and  one  o'clock  in  the  morning.  My  sons,  know- 
ing Uiat  I  was  not  able  to  get  out  of  bed,  and  unwilling 
to  lose  time  in  searching  for  the  key,  burst  open  the  door 
of  the  cahtnet,  which  is  an  uninhabited  and  detached 
building.  They  entered,  notwithstanding  the  thick  smoke 
and  insupportable  odour  of  the  oily  combustion,  and 
foaad  the  cotton  and  chair  so  much  on  fire,  that  the  flame^ 
which  rose  to  the  ceiling,  had  already  broken  the  glass 
and  burnt  the  frame  of  the  wiudoM'.  They  immediately 
concluded,  that  this  fire  could  arise  only  from  the  spon- 
tooeoas  inflammation  of  the  cotton  impregnated  and  co- 
veicd  with  boiled  oil,  since  no  person  had  entered  the 
t  either  with  a  lighted  pipe,  or  with  any  other  mat- 
I  in  a  state  of  combustion.  Observing  that  several  per- 
pia  the  manufactory  refused  to  assent  to  this  explana^ 
,  1  again  impregiuited  some  dozens  of  skaina  of  old 
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cotton^  which  had  been  badly  dyed,  in  tbe  nme  maaner 
aa  the  barnt  cotton.  I  then  ^ed  them  in  the  opea  air; 
and  seeing  that  the  weather  threatened  rain^  I  expeaed 
ihem  on  a  rope,  extended  above  the  coort^  deairii^  one 
of  the  night  watchmen  to  look  at  the  cotten  ev^ry  quarter 
of  an  hoar,  and  to  throw  it  into  a  bneket  of  water  as  aoon 
aa  he  should  see  it  begin  to  become  heated.  Bnt  aa  tte 
HUm  eoold  not  conceive  the  possibility  of  the  spontaae- 
ons  inflammation  of  cotton,  aa  he  himself  aeknowl«d§ed|, 
be  went  his  rounds  without  so  much  as  lookuig  towards 
Hnb  court  At  length,  however,  he  came  back  to  real  him* 
aelf^  and^  by  the  great  light  he  perceived^  was  eottvineed 
of  what  I  had  foretold  wonld  be  the  conaequenee  of  ne- 
glect Finding  that  the  cotton  and  rope  wwe  both  biimt, 
he  took  the  bucket  of  water  to  extinguish  the  auppoftars, 
which  were  already  both  on  Are. 

About  fifteen  years  ago,  wiUi  a  view  of  preventuig  si- 
milar dangers^  I  made  experiments  at  Golmar  on  spmta- 
neous  inflammations.  I  mentioned  the  probability  of  fires 
being  occasioned  by  warm  bodies,  or  bodies  tending  to 
be  heated,  when  deposited  inconsiderately  in  places  to 
which  fire  may  be  communicated.  The  bodies  of  this 
kind,  which  I  mentioned  to  those  present,  who  Were  not 
sufficiently  acquainted  with  the  phenomena  of  spontane- 
ous inflammations,  are  roasted  coffee^  cacao,  fermenting 
plants,  ointments  made  with  metallic  oxides,  inclosed 
quite  hot  in  wooden  barrels,  bales  of  raw  cotton,  as  well 
as  linen  or  flax  heaped  on  each  other  at  a  warm  tempe- 
rature, and  even  linen  which  has  been  ironed  imd  put 
warm  into  drawers ;  in  a  wcnrd,  all  bodies  covered  with 
oil,  such  as  silk  and  skains  of  cotton.  I  showed  them  be- 
sides, that  in  all  cases  where  the  oxygen  of  the  atmos- 
phere is  rapidly  attracted  and  absorbed  by  any  cause 
whatever,  the  caloric,  which  served  as  a  base  to  the  m:- 
ygen  and  gave  it  the  qualities  ai  gas;  or  elastic  proper- 
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tiM^  is  disengaged  in  such  abandance^  that  if  the  absorb, 
ing  bodies  are  susceptible  of  taking  fire^  or  if  combusti- 
Ue  bodies  are  in  the  neighbourhood^  a  spontaneous  ia« 
lammation  will  take  place. 

To  prove  to  the  persons  present^  to  whom  chemical 
o^eriments  were  not  familiar^  the  theory  of  these  in- 
fsBinaticms^  I  made  the  following  experiments  : — Ist^ 
The  incandescence  of  a  mi?  ture  of  iron  filings  and  sul- 
fhnr  kneaded  in  water. — ^Sd^  The  inflammation  of  boiled 
liueed  oil  by  means  of  highly-concentrated  nitric  acid. 
•wSdy  The  inflammation  of  phosphorus  in  atmospheiie 
aby.  as  well  as  in  pure  oxygen  gas^  placed  for  that  pur* 
in  a  porcelain  capsule  over  boiling  water^  in  order  to 
the  molecule  by  fusion  without  having  recourse 
te  ftiction.— 4th^  The  inflammation  of  phosphorated  hy- 
dragen  gas  by  the  contact  of  the  atmosphere — an  imita* 
tkm  of  will- with-the- wisp. — dth^  The  combustion  of  py* 
nplMNns  thrown  into  the  atmosphere^  and  in  pure  oxygen 
^m.^'WIiy  The  reduction  into  a  charry  igneous  mass^ 
'prodneed  by  the  action  of  the  atmospheric  air  of  torrefied 
Imui  pat  quite  hot  into  a  bag,  the  texture  of  which  was 
not  too  close. 

I  was  well  aware,  that  essential  or  volatile  oils  become 
iMUioas,  and  that  drying  oils  boiled  with  metallic  oxides 
beemne  thick  and  hard  in  consequence  of  their  combina* 
tion  with  oxygen.  It  was  also  for  this  reason  that  my 
dudns^  covered  with  a  mixture  of  boiled  linseed  oil,  were 
esqposed  during  the  whole  day  to  the  air,  extended  and 
iBsalated  on  poles ;  but  I  then  supposed  them  to  be  sai> 
mated  with  oxygen,  and  consequently  incapable  of  pro- 
4aeing  the  least  accident.  I  was  so  secure  in  this  point 
that  I  caused  a  great  deal  of  impregnated  cotton  to  be 
dried  at  several  times  in  warm  apartments ;  they  were 
Bot  deranged  but  at  the  moment  when  they  were  washed 
in  order  to  be  dyed.  It  may  however  be  possible  that  the 
Vol.  I.  K  k 
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proportion  of  a  thirty-sixth  part  of  boiled  linseed  oil^ 
mixed  with  an  alkaline  solution  of  alumine^  may  be  in- 
sufficient to  excite  spontaneous  inflammation  in  skains  of 
cotton  heaped  up  after  they  have  been  dried.  Those^ 
therefore^  who  are  induced^  on  account  of  the  simplieity 
of  the  process^  to  employ  a  mixture  of  boiled  linseed  imI 
with  an  alkaline  solution  of  alumine^  must  take  the  pre- 
caution to  leave  the  skains  extended  and  insulated  on 
poles^  until  they  are  to  be  washed^  previous  to  the  openu 
tion  of  dyeings  which^  toother  with  the  brightening^  com- 
pletely removes  the  excess  of  oil^  and  leaves  only  the 
portion  saturated  with  oxygen ;  so  that  no  fears  need  af- 
terwards be  entertained. 

Since  the  publication  of  my  memoir^  I  have  convinced 
myself  that  the  simplest  brightening  of  Adrianople  red, 
by  which  the  liveliest  and  most  durable  shades  are  oh* 
tainedy  consists  merely  in  very  long  ebullition  in  bran 
water  in  a  boiler  furnished  with  a  cover^  having  in  the 
middle  a  pipe  to  suffer  the  vapours  to  escape^  and  pre* 
vent  the  bursting  of  the  vessel ;  care  only  must  be  taken 
to  renew  the  water  as  often  as  it  becomes  red ;  that  is  to 
say^  two  or  three  times  at  the  commencement  of  the  ebul.- 
lition.  Without  this  precaution  the  skains  would  contin- 
ually resume  the  fawn-coloured  parts  which  the  bran 
water  removes,  and  would  never  acquire  a  bright  colour. 

One  may  avoid  all  danger  without  lessening  much  the 
simplicity  of  my  process,  whether  the  skains  be  heaped* 
up  or  not :  nothing  is  necessary  but  to  apply  at  two  differ- 
ent times  a  stratum  of  olive  oil,  very  much  divided^  after 
they  have  been  well  lixiviated,  washed,  and  dried.  For 
this  purpose,  a  ley  is  formed  of  carbonate  of  potash  or  so- 
da, which  indicates  one  degree,  or  a  degree  and  a  faalf« 
6f  the  areometer  for  saltpetre.  Some  drops  of  olive  oil 
are  then  dropped  into  it,  to  try  whether  the  result  will 
be  a  milky  mixture,  or  whether  the  oil  will  ascend  in  its 
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Bitiural  state  to  float  over  the  ley ;  for^  as  the  alkaline 
esffaonate  may  contain  more  or  less  heterogeneous  parts^ 
IB  that  ease  the  ley  must  be  weakened  or  strengthened 
lijr  a  new  portion  of  alkali^  until  it  absolutely  assume  a 
■ilky  appearance  by  the  mixture  of  oil.  When  the  ley 
ii  pmperly  proportioned^  thirty-two  parts  of  it  must  be 
■ized  at  first  gradually  and  then  more  rapidly^  continu- 
illj  stirring  it,  with  one  part  of  olive  oil.  This  milky 
fldxtnre  will  keep  a  long  time ;  and  if  it  be  observed  that 
the  oil  attempts  to  float  under  the  form  of  cream^  the  mix- 
tore  must  be  again  stirred.  The  impregnation  of  the 
duuns  should  be  intrusted  to  workmen  most  experienced 
in  tlds  operation^  because  an  exact  distribution  of  the  oily 
parts  has  a  great  Influence  in  regard  to  the  equality  of  the 
shades.  Iiach  workman  ought  to  put  as  much  of  the  mil- 
ky  mixture  into  any  vessel  as  will  admit  of  a  certain 
ninaber  of  skains  to  be  squeezed  and  twisted  in  it  with 
fiieOity.  This  labour  must  be  continued^  always  taking 
the  same  number  of  skains  and  the  same  quantity  of  ihilky 
mixture.  The  part  which  has  been  expressed^  each  time^ 
mast  be  poured  into  a  vessel  apart ;  and  the  quantity  of 
oil  which  the  skains  appear  to  have  absorbed  must  be  re- 
stored^  if  the  little  value  of  this  residuum,  in  consequence 
of  its  containing  but  a  small  quantity  of  oil,  does  not  make 
it  be  rejected.  The  impregnation  may  be  effected  in  the 
whole  mass  of  the  milky  mixture ;  but  in  this  case  it  will 
be  necessary  to  continue  to  replace  the  quantity  of  oil 
wlueh  the  skains  may  have  absorbed^  as  soon  as  a  dimi- 
nution is  observed  in  the  intensity  of  the  milky  appear- 
ance. Expertness  in  this  process  may  be  easily  acquired 
by  practice.  After  the  whole  skains  have  been  dried  to- 
gether^ they  must  be  impregnated  a  second  time  as  before 
without  being  previously  washed  ;  and  when  they  have 
been  dried  they  may  be  impregnated,  as  I  have  mention- 
ed in  my  memoir,  cither  onrc;  two  or  three  times,  in  the 
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alkaline  solution  of  alumine,  pore  and  withoot  any  nix- 
tare :  by  immersing  the  skains^  shades  more  or  less  daxk 
will  then  be  obtained  according  to  the  namber  of  impreg' 

m 

nations. 

To  obtain^  however,  bright  and  at  the  same  time  uni- 
form shades,  it  will  be  better  to  employ  three  im^egwu 
tions>  properly  weakening  the  alkaline  solution.  One  magr 
then  impregnate  three  times  successively  in  this  concen- 
trated or  weakened  solution  without  previous  waahing : 
by  these  means  the  manipulations,  which  are  often  tedi- 
ous  and  troublesome,  may  be  shortened ;  but  in  thb  case 
H  will  be  necessary  to  examine  the  solution  from  time  to 
time,  to  see  whether  what  the  impregnated  and  dried 
akains  dischai^  in  it  do  not  render  it  too  strong. 

In  re-dyeing  shades  of  red,  it  will  be  necessary  to  as* 
certain  first  whether  they  have  been  brightened  by  means 
of  boiling  bran  water,  or  by  soap  and  alkalies.  In  the  irst 
case  they  will  become  darker,  by  still  attracting  colour- 
ing particles  of  the  madder ;  in  the  second  they  are  weak- 
ened, and  lose  the  excess  of  alumine,  without  which  re- 
peated dyeing  can  produce  no  effect.  The  removal  of  this 
excess  of  alumine  may  be  prevented  by  substituting  for 
soap  and  alkalies,  to  produce  crimson  shades,  a  portion 
of  the  alkaline  solution  of  alumine,  which  must  be  added 
to  the  bran  water  towards  the  end  of  the  brightening. 
Real  Adrianople  reds  become  much  darker  by  re-dyeing 
them,  and  turn  brown  by  the  test  of  ebullition  in  water 
alkalized  by  ashes :  these  teds  change  only  very  little 
before  they  are  re-dyed.  In  general,  reds  become  brown 
more  or  less  disadvantageously  according  to  the  time  they 
have  been  boUed  in  brightening  them.  As  the  real  Adri- 
anople reds  have  a  strong  smell,  it  is  probable  that  the 
Turks  employ  fish  oil,  which  they  add  directly  to  the 
alkaline  solution  of  alumine,  or  mix  with  a  very  "weak  ley 
of  alkaline  carbonate. 
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processes  for  dyeing  Adrtanoplc  red  can  be  infi- 
Taried;  for  in  whatever  mauaer  and  by  whatever 
fhether  acid><  or  allialies,  the  altimine  may  have 
fixed  on  the  ekains,  when  a  lia;ht  stratum  of  oil  has 
iHn  applied,  reds  more  or  hss  bri£;ht  will  he  obtained, 
iceording  to  the  precaution  employed  in  maddering  and 
M^teoing. 

It  appears  to  me  more  difficult  to  explain  the  reason 
irfay  oils  combine  so  easily  witb  caustic  alkalies  to  form 
MHlps,  and  du  not  admit  of  being  mixed  witb  concentrated 
leys  of  alkaline  carbonates,  while  they  form  a  kind  of 
artificial  milk  with  these  leys  when  very  much  diluted, 
because  one  might  suspect  a  tendency  to  combination  in 
such  milky  mixtures.  A  mere  suspension  of  tlie  Integrant 
oily  moleculee,  which  would  take  place  rather  in  the  di- 
luted  ley  than  in  the  same  ley  more  concentrated,  is 
equally  difficult  to  be  explained. 

It  remains  that  I  should  rectify  an  injury  done  to  the 
process  for  dyeing  real  Adrianople  red  in  other  manufac- 
tories. What  was  shown  to  me  was  only  of  the  most  infe- 
rior (|uality.  I  have  seen  some  since  equal  to  the  finest 
and  most  durable  that  can  be  produced.  80  that  I  am  in- 
clined to  think  that  the  merchandize  of  the  Turks,  like 
that  of  all  other  nations,  is  suited  to  the  price  which  th«i 
purchaser  wishes  to  give. 

I  must  observe  also,  that  among  my  burnt  cotton  there 
was  some  both  times  which  had  been  impregnated  with  a 
weak  ley  of  carbonate  of  soda  and  boiled  linseed  oil  in  the 
proportion  of  an  eighth,  a  twelfth,  and  a  sixteenth.  It 
therefore  remains  to  ascertain  whether  this  cotton  will 
sooner  catch  fire  than  that  impregnated  with  a  mixture  of 
the  alkaline  solution  of  alumine  and  boiled  linseed  oil  tu 
the  same  proportions.  As  the  latter  mixture  is  susceptible 
of  attracting  a  little  of  the  moisture  of  the  air,  I  am  incli- 
oed  to  think  that  cotton  treated  with  tlie  firat  will  inflame 
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.sooner.  The  trials  which  I  continue  to  make  in  regard  to 
the  use  of  gail  nuts  in  dyeing  Adrianople  red^  induce  me 
to  believe  that  it  is  by  the  formation  of  a  gallate  of  ala-^ 
mine  that  alumine  is  fixed  upon  cotton^  that  the  gallic  acid 
may  be  afterwards  separated  by  an  alkaline  carbonate 
before  the  process  of  dyeing  is  begun.  When  I  have  ac- 
quired certain  information  on  this  subject^  I  shall  not  fail 
to  publish  the  result 
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J^enda,  or  a  Collection  of  Observations  and  Uesearches^ 
the  Results  of  whick  may  serve  as  the  foundation  for  a 
Theory  of  the  Earth.  By  M.  de  Saussure. 

(Continued  from  puge  SOB.) 
CHAPTER   XV. 

Observations  to  be  made  on  primitive  mountains. 

1.  WHETHER  there  be  any  exception  to  the  gene- 
rally received  opinion^  that^  in  primitive  mountains,  no 
vestiges  are  discovered  of  organised  bodies. 

S.  Whether  it  be  true  that  in  these  mountains  no  indi* 
cations  are  found  of  bitumen  or  mtarine  salt. 

3.  To  endeavour  to  determine  the  i*cspective  ages  of 
the  different  kinds  of  primitive  mountains;  both  com- 
pound^ such  as  granite,  porphyry,  gneiss ;  and  simple^ 
as  slate,  serpentine,  and  primitive  calcareous. 

4.  Whether,  in  particular,  it  be  certain  that  granite  is 
the  most  ancient  stone  of  all  those  which  form  the  outer 
crust  of  our  globe,  so  that  it  is  never  found  placed  above 
(superpose)  any  other  kind  of  stone. 
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5.  Whether  the  large  moantains  composed  of  granite  in 
ene  mass^  even  the  best  characterised,  do  not  give  certain 
iadieations  of  stratification  or  divisions  by  strata^  though^^ 
ks8  regular  than  those  of  schistous  mountains. 

0.  Whether  in  the  bases  of  granite  mountains  the  mani* 
ftstation  of  strata  be  not  hurt  by  the  number  of  fissures^ 
9t  qMmtaneous  and  irregular  divisions. 

7-  Whether,  even  in  the  separate  blocks  of  granite,  aii 
itontive  eye  does  not  discover  some  veins  of  mica,  which 
affect  the  same  direction,  and  such  veins  as  induce  the 
Wovlunen,  who  wish  to  make  mill-stones  or  other  works 
Boro  extensive  in  one  direction  than  another,  to  prefer 
attacking  the  stone  in  a  determined  direction. 

8.  Whether  the  indications  of  the  stratification  are  not 
observed  in  the  interior  part  of  granite  mountains,  as  well 
as  near  their  surface. 

9*  Whether  among  the  granites  in  a  mass,  and 
those  decidedly  veined,  there  are  not  found  such  inter- 
mediaty  shades  that  it  is  difficult  to  mark  the  line  of  sep- 
aratimL 

10.  To  determine  the  distinguishing  characters  of  gra- 
nites of  modem  formation. 

11.  To  ascertain  the  truth  of  the  assertion  of  the  Pli- 
ny of  France,  that  in  proportion  as  people  dig  into  a 
mountain,  the  summit  and  sides  of  which  consist  of  gra- 
nite^  the  granites,  instead  of  being  found  more  solid  and 
acnre  beautiful  the  farther  they  advance,  change,  on  the 
contrary,  below  a  certain  depth,  lose  themselves,  and  at 
last  vanish  by  gradually  assuming  the  coarse  {brute)  na- 
tore  of  the  live  quartzy  rock  ^. 

12.  Whether  it  be  true  that  each  primitive  mountain  is 
generally  composed  of  one  single  stone,  and  of  the  same 
nature. 
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18.  To  examine  whether  there  be  found  on  the  primi- 
tive mountains^  at  great  heights^  the  scattered  wrecks  of 
^^econdary  mountains.  For  my  part,  I  never  found  aiqr- 

14«.  Whether  primitive  calcareous  stone  be  found  al* 
ways  with  a  granulated  fracture^  or  the  form  of  a  saline 
marble^  and  never  under  a  compact  form. 

10.  Ought  the  porphyric  schist  of  Werner^  or  the  jwr- 
fhyre  mAigteux  a  pate  of  primitive  petro-silex,  to  be  con- 
sidered as  primitive  or  secondary  P  The  same  question  in 
regard  to  the  manieUtein  or  amygdaloid. 

16.  Is  it  fully  ascertained^  as  I  thought  I  observed  in 
{he  Alps,  and  M.  de  Fichtel  in  the  Carpathian  mountains^ 
that  there  exists  pudding-stone  or  free-stone^  if  not  pri- 
mitive* at  least  of  a  formation  anterior  to  that  of  all  the 
other  secondaiy  stones  ? 

17*  Were  the  granites  in  a  mass  first  deposited,  be- 
cause they  were  less  soluble  ?  and  did  they  ciystallise 
after  the  quantity  or  dissolving  force  of  the  waters  began 
to  diminish?  and  was  it  for  a  contrary  reason  that  the 
gneiss,  mica  and  magnesian  stones  crystallised  later  ? 

CHAP.    XVI. 

Observations  to  be  made  on  Transitions. 

1.  To  observe  the  intermediary  genera  and  species  of 
fossils,  between  one  genus  or  one  species  of  fossil,  and 
the  genera  and  species  which  have  the  greatest  resem- 
blance to  them. 

S.  To  observe,  above  all,  the  transitions  through  which 
nature  has  passed,  when,  having  produced  one  genus  or 
one  order  of  mountains,  she  began  to  produce  a  different 
genus  or  order ;  for  there  is  no  change  of  order  which  has 
not  been  the  effect  of  a  revolution ;  and  it  is  in  the  transi- 
tions that  traces  of  these  revolutions  are  to  be  found. 
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CHAP.   XVII. 

OUenoHons  to  be  made  an  the  Remainn  and  Ve9tige$  qf 
organized  Bodies  found  in  the  Karthy  in  MountaifiSy 
and  at  iheir  Surface. 

I.  'Ilfbeir  nature^  bulk^  and  quantitj;  the  extent^  depth^ 
tad  other  dimensions  of  the  strata  where  they  are  foondf. 

IB.  Their  preservation.  Whether  entire  or  broken^  de- 
composed or  not;  shells  with  their  pearly  covering 
(Haere) ;  their  colour ;  remains  or  traces  of  their  flsh^  or 
tteir  skin  if  there  be  any.  To  deddce^  if  possible^  from 
tteae  data^  some  idea  of  the  time  that  has  elapsed  sinc& 
these  organised  beings  were  deposited  in  the  bosom  or  at 
the  surface  of  the  earth. 

*  Tlie  bort  method  of  obteiring  mouitUiiif,  in  order  to  acquire  a  thoRMii^ 
knowledge  of  them,  is,  not  to  confine  oneself  merely  to  follow  the  Talleyst  bat  to 
intenect  also,  as  much  as  possible,  the  principal  chains  and  the  branches  detach* 
ed  from  them  in  the  direction  of  their  breadth.  TiL 

t  L  A.  If  formed  of  trees,  io  mark  down  the  direction  of  the  strata ;  and 
whether  they  are  placed  horizootally«  or  inclined  either  towards  tke^-sommit  er 
the  roots.    TiL 
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8.  Thus  we  often  see  strata  of  free-stone  or  pudding- 
interposed  between  the  primitive  and  secondaiy 
MUBtains;  breches  are  seen  to  form  the  most  elevated 
itratum,  and  consequently  the  newest  of  some  calcare-  «'«-  ^ 
mm  mountains.  We  must  study  then  the  nature^  dimen- 
MODS  and  position  of  these  remarkable  strata. 

4L  Having  found  these  transitions^  or  any  others^  m 
some  mountains^  if  they  are  not  then  found  in  other  moun- 
taiBs,  you  must  examine  whether  their  absence  does  not 
ariM  from  their  having  been  destroyed ;  vestiges  of  them 
an  to  be  sought  for ;  and  if  it  appears  that  they  never 
uisted^  you  must  endeavour  to  discover^  in  the  nature 
position  of  the  mountains^  what  may  have  been  the 
ie  of  thdr  absence  *. 
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^  8.  The  nature  of  the  objects  by  which  they  arc  ac- 

companied ;  such  as  sand^  gnivel,  flints  :  whether  angu- 
lar or  round ;  whether  there  are  found  in  their  neigUbour- 
hood  other  vestiges  of  organised  bodies  *. 

4.  Their  nature.  Whether  they  are  lying  in  their  na- 
tural  position,  or  reversed,  and  turned  upside  down,  so 
as  to  afford  reason  to  conclude  that  they  died  on  the  spots 
which  they  now  occupy ;  or  whether  they  have  been 
transported  thither  by  some  violent  and  irregular  move- 
ment :  whether,  for  example,  the  shells  have  the  same  at- 
titude as  in  the  bosom  of  the  sea,  the  univalves  on  Haar 
mouth,  and  the  bivalves  on  the  valve  that  is  least  convex. 

5.  Whether  they  are  in  families,  as  in  stagnant  waters; 
or,  on  the  contrary,  thrown  together  in  an  irregular  man- 
ner. 

6.  Whether  all  these  circumstances  are  the  same 
throughout  the  whole  extent  of  the  same  bank ;  in  the 
contiguous  banks  of  the  same  lands,  and  the  same  moan- 
tains,  and  in  those  of  the  neighbourhood. 

7.  To  ascertain  whether  fossil  shells  are  found  in  the 
most  ancient  mountains,  and  not  in  those  of  a  more  recent 
formation ;  and  thus  to  class,  if  possible,  the  relative  ages 
and  epochs  of  the  apparition  of  the  different  species. 

8.  To  compare  exactly  the  bones,  shells,  and  fossil 
plants  with  the  living  plants  analogous  to  them ;  and  thus 
to  ascertain  the  truth^of  the  assertion  of  Michaelis,  that 
the  fossil  bones  of  quadrupeds  (such  as  the  elephant,  rhi- 
noceros, oxen,  and  stags,)  have  not  an  exact  resemblance 
to  those  which  are  found  at  present  alive. 

9.  If  they  are  really  different,  to  determine  whether 
these  differences  are  not  varieties,  or  whether  they  cha- 
racterise species. 

*  To  pay  particular  attentioa  to  those  of  auch  organiaed  bodies  as  may  be 
ib)|nd  in  the  real  veins.    TiL 
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10-  Whether,  on  the  other  hand,  their  identity  is  con-      '^ 


flrmed  with  those  of  analogous  living  ones;  viz.  to  as-     -^V''^^ 
certain  whether  these  analogous  living  ones  are  found  at      ^. 
present^  or  have  been  found  within  the  memory  of  man,  ^ 
in  those  countries  which  contain  remains  of  them  ;  and  if 
the  answer  is  negative,  to  discover  the  situation  and  dis- 
tance of  the  nearest  country  where  they  are  found. 

11.  If  no  analogous  ones  exist  alive  at  present  but  in 
climates  where  the  temperature  is  very  different,  to  asc^^r- 
tun  whether  there  are  any  indications  of  their  having 
formerly  existed,  and  of  their  having  been  conveyed  to 
those  countries  where  remains  of  them  are  still  found ;  or 
whether,  on  the  contrary,  these  remains  seem  to  have 
been  transported  thither  by  currents,  tides,  or  any  other 
ipreat  movement  of  the  waters. 

IS.  In  the  like  manner,  whether  there  are  found  in  the 
cold  countries  vestiges  of  the  productions  of  warm  coun- 
tries ;  or  reciprocally,  whether  in  warm  countries  there 
are  fonnd  vestiges  of  the  productions  of  cold  countries. 

18.  Whether  fossil  wood,  or  other  vestiges  of  organi- 
sed bodies,  are  situated  in  such  a  manner  as  to  indicate  that 
there  w^re  in  the  ancient  ocean  islands  abounding  with 
animals  and  vegetables. 

14.  To  study  with  care  the  immense  accumulations  of 
bones  deposited  in  heaps  (nids))  or  strata,  in  the  isles  of 
Cherso,  Osero,  and  elsewhere. 

15.  To  examine  the  nature  of  the  caverns  which  con- 
tain them ;  such  as  Baumannshcde^  and  others  ^. 

16.  Whether  it  appears  that  these  caverns  were  the 
voluntary  retreats  of  those  animals  who  died  there  a  na- 
tural death,  or  whether  their  bodies  were  conveyed  thi- 
ther by  the  waters  f. 

*  In  the  Han,  and  those  of  Gailenreath  in  Franconia.    Til. 
f  Or,  whether  these  bones  are  found,  not  only  in  caverns,  but  also  In  the  strata 
from  wluch  the  caverns  have  been  formed.    TU. 
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No.  85. 

lk$criptum  qf  a  Portable  Bridge,  invent^  by  Mr.  James 
£lh£S^  Architect,  qf  CoUege^HiU^  queen-StreO, 
Ckeapstde,  London  *. 

( Witb  a  llite.) 

BRIDGES  upon  this  eonatraction  may  be  rendered  ' 
either  permanent  or  otherwise.  The  only  difference  wiA^ 
be^  that  for  the  former  the  parte  may  be  strong  boltadj 
and  fastened  together^  instead  of  being  joined  by  coni 
▼anees  wUch  admit  of  the  parts'being  separated^  for 
convenience  of  removal^  as  in  the  drawing  now 
(See  plate  70 

The  component  parts  shall  be  first  described^  and 
terwards  the  manner  of  applying  them.    A  is  a  si 
iron  frame  that  forms  the  bottom.  B  is  a  square  frame 
the  same  metal^  fastened  by  hinges^  to  the  ends  of  A>  fei^- 
the  purpose  of  falling  down  flat  upon  the  bottom  (ost  eon<>. 
veniency  of  packing,  as  shown  by  the  figure  G.  A  skirt^  ' 
ing  of  iron  plate  marked  D,  is  also  strongly  fixed  to  the,' 
bottomit  as  in  the  elevation  of  the  whole  P,  and  in  thttt 
figure  B.  Two  spring  catches  are  attached  to  this  skirt*; 
ing  to  keep  the  sides  steady  when  erected.  One  of  thes^ 
catches  £  on  a  larger  scale  is  shown  in  the  drawing* 
The  remaining  detached  parts  are  marked  F  and  6..  if 
is  a  square  ii'on  link  separated  in  the  middle,  and  eacl| 
part  opening  by  a  spring.  G  is  a  kind  of  staple  opening^ 
and  closing  by  a  double  worm  described  round  its  super-^ 
ficies  working  in  an  interior  screw,  contained  in  a  boxj^ 
opening  and  closing  very  considerably  by  a  single  revo- 
lution of  the  box  round  the  screw,  by  the  means  of  a 
small  handspike  H. 

As  many  of  each  of  the  above  described  parts  as  are 
necessary,  according  to  the  width  of  the  river  or  valley 

*  TiUoeby  YoL  33,  p.  10.  Communicated  by  the  inreiitor. 
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BeBcriftiM  tfa  PorlaUe  Bridge. 

BUded  to  be  passed,  with  a  sufficient  quantitj  of  plank- 

;  postsy  ehaiiis,  8ot.^  wceorAing  to  the  existiBg  circuBi-  .-^ 

Mea  of  the  case,  are  the  whole  of  its  component  parts* 

k  bridge  on  this  principle  for  a  riyer,  kcy  of  a  con-^^v^*" 

Israble  width  is  very  portable;  for  several  of  the  square 

nea  may  be  packed  apon  each  other  in  carriages  or 

iggons  of  the  dimensions  of  eight  feet  three  inches 

ig^  three  feet  four  inches  wide,  and  as  many  feet  hi^ 

tt  may  be  wished  to  pack  a  number  of  frames ;  two  of 

im  rising  one  foot  The  links  and  staples  can  be  packed 

eases,  each  sort  separate. 

The  method  to  be  used  in  passing  a  river  with  this 

Uge  shall  now  be  described.  (A  valley  is  passed  in  the 

tte  manner;  but  there  being  no  water  to  pass,  the 

idge  will  be  easier  supported  from  the  under  side.) 

hit,  two  sufficient  holes  are  to  be  dug  on  one  side 

e  river,  at  the  distance  apart  of  the  width  of  the  bridge, 

Uch  in  this  pUn  is  nine  feet,  and  the  posts  I,  are  first  to 

\  prepared  with  prongs,  &c.,  as  in  the  dotted  figure  K : 

urt  the  four  smaller  ones  L,  properly  secured  and  well 

amed.  Then  taking  any  one  of  the  pieces  G.  fix  it  on 

s  posts  I  and  L  as  drawn,  and  support  it  on  two  well 

IfSD  piles,  if  the  shore  will  permit :  and  hooking  on  the 

■t  piece  with  one  of  the  links  F  through  the  eyes  at  the 

Item  of  the  piece,  and  one  oi  the  staples  &,  fixed  into 

e  holes  of  the  upright  piece  or  pan^t,  it  wiU  there 

.  Several  more  are  to  be  hanged  on  the  same  way^ 

under  them,  where  necessary,  barges  or  other 

moored  with  supporters  under  them  pro  tempore^ 

n  completed  to  the  opposite  shore,  the  same  procesa 
ibdng  the  posts.  &c.,  is  to  be  repeated,  and  when  fas- 
Mi  to  these  posts,  the  under  supports  may  be  taken 
kqr,  and  the  whole  left  suspending  by  itself.  Nothing 
w  remains  but  for  the  superintendent  of  the  work  to 
mw  the  staples,  by  the  handspike  H,  till  the  bridge  ri- 
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ses  by  a  small  curvature  by  opening  the  interstices  N  at 
the  top.  It  is  not  required  to  rise  more  tban  a  small  de- 
'  gree  above  level,  only  just  enough  to  stiffen  tiie  whole, 
j^  and  cause  it  to  lie  like  a  stiff  plank,  and  rather  to  oeea* 
sion  a  thrust  outwards  than  otherwise,  which  when  the 
weight  has  brought  down  may  be  again  raised  by  Ihe 
same  operation.  The  planks  are  now  to  be  laid  on  to 
meet  at  the  intervals  as  in  the  ichnographic  plan  O,  of 
which  P  is  the  elevation  complete.  Q  is  a  perspective 
view  of  three  joints  looking  along  the  bridge  with  the 
planks,  &:c.,  drawn  faintly. 


No.  86. 

Jt  Treatise  on  ihe  Cultivation  of  ihe  Vine,  and  the  Me- 
thod of  making  Wines.  By  G.  Ghaptal. 

(Continued  from  pag^  193.) 

lU.  Of  the  Means  requisite  to  dispose  the  Wine  for  Fer- 
mentation. 

AS  ripe  grapes  rot  on  the  twigs,  the  faculty  which  the 
sweet  and  saccharine  juice  of  the  fruit  possesses  of  be- 
ing converted  into  a  spiritous  liquor  may  be  considered 
as  the  pure  effect  of  art,  and  it  is  by  the  fermentation  of 
tills  juice  expressed  that  this  change  is  produced.  The 
method  of  disposing  grapes  to  fermentation  varies  in  dif- 
ferent countries ;  but  as  the  differences  occasioned  in  so 
essential  an  operation  rest  on  certain  principles,  I  have 
thought  it  proper  to  make  them  known.. 

We  are  informed  by  Pliny  {De  brio  vino  apud  6raco$ 
clarissimo),  that  the  grapes  were  collected  a  little  before 
their  maturity :  that  they  were  dried  by  being  exposed  to 


ffwl  ike  Method  cf  making  Wines.  Illjfi: 

to  ttdent  sun  for  three  days,  turning  them  three  times 
vwy  day,  and  that  on  the  fourth  they  were  expressed. 
4ft]]i  Spain,  particularly. in  the  environs  of  St.  Lucar,  the 
pKgmB  are  left  exposed  for  two  days  to  the  full  ardour  of  ^ 
life  sun. 

I^^JBa  Lorraine,  part  of  Italy,  Calabria,  and  the  island  of 
Plypviis,  the  grapes  are  dried  before  they  are  expressed. 
|k  is  in  particular  when  white  sweet  wines  are  to  be  made 

Cli  the  grapes  are  dried,  to  thicken  the  juice,  and  there- 
;  to.  moderate  the  fermentation, 
^r  It  appears  that  the  ancients  were  acquainted  not  only 
hpifli  the  art  of  drying  the  grapes  in  the  sun,  but  even  that 
mf  were  not  ignorant  of  the  process  employed  to  boU 
iM  c<mcentrate  the  must ;  on  which  account  they  dis- 
hed wines  into  three  kinds,  passumy  defrutumy  and 
The  first  was  made  from  grapes  dried  in  the  sun ; 
second  was  obtained  by  reducing  the  must  one-half 
thft  means  of  heat ;  and  the  third,  from  must  so  con- 
HMnted  that  there  remained  no  more  of  it  than  a  third 
IjV a  fourth.  For  very  interesting  details  respecting  these 
u||Hations  the  reader  may  consult  Pliny  and  Dioscori- 
These  methods  are  still  used  at  present,  and  we 
show,  when  we  come  to  speak  of  fermentation,  that 
be.  directed  and  managed  in  an  advantageous  man- 
by  inspissating  a  portion  of  must,  and  afterwards 
it  with  the  remainder  of  the  mass;  we  shall 
also  that  this  is  an  infallible  method  for  giving  to 
wines  a  degree  of  strength  to  which  the  greater  pajrt 
tliem  cannot  otherwise  attain. 
f  Agriculturists  were  long  divided  in  regard  to  the  ques- 
whether  it  is  most  advantageous  to  free  the  grapes 
the  stalks  or  not  ?  Each  of  these  methods  has  its 
rtisans,  and  writers  of  merit  may  be  quoted  who  have 
fpwted  both.  In  my  opinion,  in  this  as  well  as  in  other 
les^  both  parties  have  been  too  exclusive,  and  by  bring- 
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big  baek  the  question  to  its  real  point  of  view  it  wffl  be 
easy  for  as  to  terminate  the  difference* 

B  is  eertain  that  the  stalks  are  harsh  and  austme^  and 
^  it  eannot  be  denied^  that  wines  produced  from  grapes  not 
freed  from  the  stalks  do  participate  in  that  quality:  bat 
these  are  weak  and  almost  insipid  wines^  such  as  the 
greater  part  of  those  made  in  moist  countries^  where  the 
dightly  harsh  taste  of  the  stalks  heightens  the  natural  in- 
aipidity  of  that  beverage.  Thus,  in  the  OrtSanoia^  agri* 
eulturists^  after  freeing  the  grapes  from  the  stalks^  have 
been  obliged  to  abandon  this  method,  because  they  ob- 
aerved  that  the  grapes  freed  from  the  stalks  fumiahed 
wines  more  inclined  to  become  oily.  It  results  also>  from 
the  experiments  of  Gtentel,  that  fermentation  proceeds 
with  more  force  and  regularity  in  must  mixed  with  the 
stalks  than  in  that  which  has  been  freed  from  them ;  so 
fhat  in  this  point  of  view  the  stalks  may  be  considered 
as  an  advantageous  ferment  in  all  cases  where  it  is  to  be 
apprehended  that  the  fermentation  may  be  too  slow  or 
retarded. 

In  the  environs  of  Bourdeaux  the  red  grapes  are  care- 
ftilly  freed  from  the  stalks  when  it  is  proposed  to  obtain 
good  wine.  But  this  operation  is  still  modified  according 
to  the  degree  of  the  maturity  of  the  grapes.  It  is  much 
employed  when  the  grapes  have  little  ripeness,  or  when 
frost  has  taken  place  before  their  being  collected ;  but 
when  the  grapes  are  very  ripe,  it  is  performed  with  less 
care.  Labadie  observes,  in  the  information  with  which 
he  has  supplied  me,  that  the  stalks  must  be  left  to  facili- 
tate the  fermentation. 

White  grapes  are  never  freed  from  the  stalks ;  and  ex- 
perience proves,  that  grapes  separated  from  the  stalks 
give  wines  less  spiritons,  and  more  susceptible  of  becom- 
ing oily. 


^  W  and  the  Method  of  making  Winmf.  tTt 

The  stalks,  no  doubt,  add  neither  to  the  saccharin^ 
principle  nor  to  the  aroma ;  and  in  this  double  point  of 
view,  they  cannot  contribute  by  their  principles  either  td 
tte  spiritous  quality  of  the  wine  cnt  to  its  flavour,  but  thebr 
dight  austerity  may  coiTect,  with  advantage,  the  weak- 
■ess  of  some  wines ;  and  besides,  by  facilitating  the  fer- 
mentation, they  concur  to  effect  a  more  complete  decom- 
potition  of  the  must,  and  to  produce  all  the  alcohol  it  is 
soaeeptible  of  yieldfng. 

Without  wandering  from  the  subject  in  question,  we 
say  consider  win^s  also  under  two  points  of  view,  accor- 
diof;  to  the  uses  to  which  they  are  applied.  They  are  all 
Miployed  either  as  a  beverage  or  for  distillation.  In  the 
lbniier>  qualities  are  required  which  would  be  useless  in 
tke  second.  Taste,  which  forms  almost  the  whole  merit 
of  the  one,  adds  nothing  to  the  qualities  of  the  otiier. 
Thus,  when  wine  is  destined  to  be  distilled,  it  is  neccs- 
euy  to  pay  attention  only  to  the  means  of  developing  a 
great  deal  of  alcohol :  it  is  of  little  importance  whether 
the  liquor  be  tart  or  not ;  in  tliis  case,  to  free  the  grapes 
from  the  stalks  would  be  lost  labour.  But  if  wine  is  pre- 
pared for  a  beverage,  it  is  then  necessary  to  give  it  an 
agreeable  taste  and  a  delicate  flavour,  and  for  this  pur- 
pose, care  must  be  taken  to  avoid  every  thing  that  may 
alter  Uiese  valuable  qualities.  On  this  account,  therefore, 
it  is  necessary  to  withdraw  the  stalks  from  the  fermenta  - 
tion,  to  pick  the  grapes,  and  to  clean  them  with  care. 

It  is,  probably,  in  consequence  of  a  knowledge  of  these 
eilbcts,  which  experience  every  day  places  before  the  eyes 
of  the  agriculturist,  rather  than  from  caprice  or  habit, 
that  in  certain  countries  the  grapes  are  freed  from  the 
stalks,  and  that  this  process  is  omitted  in  others.  To  at- 
tempt to  reduce  the  whole  to  one  general  method  would 
be  showing  ignorance  of  the  effects  produced  by  the  stalks 
in  fermentation,  and  of  the  difference  which  exists  in  the 
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Tarioas  qualities  of  the  grapes.  In  the  waaikf  wImm  the 
wine  is  naturally  generous,  the  stalks  would  only  add  a 
disagreeable  harshness  to  a  liquor  already  too  strong  by  its 
nature.  All  the  grapes,  therefore,  destined  to  form  wines 
for  the  table,  are  freed  from  the  stalks,  while  thoM  des- 
tined for  distillation  are  fermented  with  thenu  Bat  what 
may  appear  astonishing  is,  that  in  different  parts  of  the 
same  canton  in  France,  we  see  some  agriooltarists  ftee 
their  grapes  from  the  stalks,  and  extol  their  method^ 
while  others  in  the  nei^bboorhood,  equally  skilful,  le^ 
ject  this  practice,  and  endeavour  to  suppwt  their  AMthod 
by  the  result  of  their  experience.  The  one  makes  wiMS 
more  delicate,  the  other  wines  of  a  stnmger  quality  $  both 
jind  partisans  of  the  liquor  which  they  prepare :  but  thu 
is  a  matter  of  taste,  wUch  does  not  contradict  the  princi- 
ples we  have  here  laid  down. 

In  general,  a  fork  with  three  prongs,  which  the  wc^* 
man  tarns  and  agitates  in  a  circular  manner  in  the  vat 
where  the  grapes  are  contained,  is  employed  for  freeing 
them  from  the  stalks.  By  this  rapid  motion  the  stalks  are 
detached  from  the  grapes,  and,  being  drawn  up  to  the 
aiurface,  are  removed  with  the  haqd. 

They  may  be  freed  from  the  stalks  also  by  means  of  a 
common  sieve  formed  of  qsier  twigs,  distant  from  each 
other  about  half  an  inch,  and  having  abqvc  it  a  close 
osier  pad  or  presser,  about  four  inches  thick. 

But  whether  the  grapes  be  freed  from  the  stalks  or  not, 
it  is  indispensably  necessary  to  tread  them,  in  order  to 
facilitate  the  fermentation,  and  this  process  is  performed 
as  the  grapes  are  collected  and  brought  home  from  tiie 
vineyards^  The  operation  is  nearly  the  fuune  in  Ml  the 
wine  countries,  and  is  performed,  for  the  most  part,  in  a 
If quare  box^  open  at  the  top,  and  about  a  yard  and  a  half 
in  breadth,  llie  sides  consist  of  wooden  bars,  with  inter- 
vals of  such  a  size  that  the  grapes  may  not  pass  through 
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nu  box  is  placed  on  the  vit^  and  kept  in  its  po- 
lUoii  by  two  beams  resting  on  the  edge  of  the  vessel. 
9kie  gni^es  are  poured  into  this  box  as  they  arrive  from 
lib  vineyards^  and  are  immediately  trod^  in  a  strong  and 
p^pial  manner^  by  a  man^  having  on  his  feet  large  wooden 
W^ffh  ^  fltlrong  shoes.  While  employed  in  this  labour^ 
lb '  nsts  with  his  two  hands  on  the  edge  of  the  box^ 
■ttbpfaig  with  rapidity  on  the  stratum  of  the  grapes^ 
pUle  the  expressed  juiee  runs  into  the  vat  through  the 
Ibtenrtices  left  between  the  bars.  Nothing  remains  in  the 
Iwt  the  pellicle  and  stalks  of  the  grapes  ;  and^when 
workman  finds  that  all  the  juice  is  expressed,  he 

tm  a  plank,  which  forms  a  part  of  one  of  the  sides  of 
%ox,  and  pushes  the  skins  and  stalks  with  his  foot 
hib  the  vat  This  door  slides  in  two  grooves,  fwmed  on 
Nro  peipendicular  bars.  As  soon  as  the  box  has  been 
IJBMibd,  a  new  quantity  of  grapes  are  introduced  to  be 
kbd  in  the  same  manner ;  and  this  operation  is  continued 
WBL  file  vat  is  full,  or  until  the  vintage  is  terminated. 
^  la*  some  countries  the  grapes  are  trod  in  tubs.  This 
Mdiod  is  perhaps  better  in  regard  to  the  eflbct  than  the 
,  but  it  is  slower,  and  cannot  be  employed  in  coun^ 
where  the  vineyards  are  of  great  extent. 
/There  are  some  countries  also  where  the  grapes  are 
poured  into  the  vat  as  they  come  from  the  vineyards ;  and 
irllen  fermentation  begins  to  take  place,  the  must,  which 
Isats  on  the  surface,  is  carefully  removed  in  order  to  be 
■anityed  to  the  casks,  where  the  fermentation  is  com- 
iMtod.  The  residuum  is  then  squeezed  under  a  press,  to 


win^  of  tiJiigher  colour  and  less  flavour. 
*^In  general,  whatever  be  the  method  employed  in  tread- 
le the  grapes,  what  concerns  this  important  operation 
kay  be  reduced  to  the  two  following  principles : 

drapes  cannot  experience  spirituous  fermentation  un- 
Im  the  sugar  be  extracted  by  pn^r  pressure^  in  order 


that  it  may  be  subjected  to  the  action  of  flbMH- 
which  determine  the  movement  of  fermentatkm. 

It  follows  from  this  fundamental  truthy  that  not  odl^ 
the  means  proper  for  treading  the  grapes  ought  to  be 
ployed,  but  that  the  operation  will  not  be  complete 
all  the  grapes  are  equally  pressed ;  without  this  the 
mentation  can  never  proceed  in  an  uniform  manner : 
period  of  the  decomposition  of  the  expressed  juice 
terminate  even  before  the  grapes  which  escaped  boiK 
trod  upon  had  begun  theirs,  and  there  would  thus  be  pie< 
duced^a  whole,  the  elcmeats  of  which  woald  no  lengV 
bear  relation  to  each  other.  However,  on  examining  lli 
product  deposited  in  the  vat  after  the  treading  is  finkk 
ed,  it  will  readily  appear  that  the  compression  lias 
always  unequal  and  imperfect ;  and  by  reflecting  a 
ment  on  the  rude  processes  employed  for  treaduig  the 
grapes,  there  will  be  no  reason  for  being  astonished  it 
their  imperfection  of  the  results. 

It  appears,  then,  that  to  give  to  this  very  importail 
part  of  the  labour  of  the  vintage  the  necessary  degree  of 
perfection,  it  would  be  necessary  to  submit  to  the  action 
of  the  press  all  the  grapes  as  they  are  brought  froB  tlie 
vineyard.  Tlie  juice  would  be  received  in  a  vat,  where 
it  might  be  left  to  spontaneous  fermentation.  By  thb  me- 
thod alone  the  movement  of  decomposition  would  be  ex- 
ercised on*  the  whole  mass  in  an  equal  manner ;  the  fer- 
mentation would  be  uniform  and  simultaneous  in  regirl 
to  all  the  parts  ;  and  the  signs  wliich  announce,  accom- 
pany, or  follow  it,  would  not  be  disturbed  or  obscured  by 
particular  movements.  The  must,  freed  from  the  stalb 
and  husks,  would  no  doubt  produce  wine  less  coloured-, 
more  delicate,  and  more  diflBcult  to  be  preserved ;  but  if 
the  inconveniences  of  this  method  exceeded  the  advanH- 
ges,  it  would  be  easy  to  prevent  them  by  mixing  the  ex- 
pressed refuse  with  the  must. 


ekt9fgmpfgn9a$$t  EJHeaejffar  JrtillmjatS$a.  VfJ 

>■  In  eonsequence  of  these  principle*^^  care  ought  to  be 
taken  to  fill  the  vat  in  twenty-four  hours.  In  Burgundy 
ike  vintage  is  terminated  in  four  or  Ave  days.  Too  long 
iuie  would  be  attended  with  the  disagreeable  inconveni- 
eive  of  a  successive  series  of  fermentations^  which^  on 
that.aeeount  alone^  would  be  all  imperfect ;  a  portion  of 
ttie.iiia8s  would  be  already  fermented^  while  the  fermea- 
(itioii  would  be  scarcely  begun  in  another.  The  wine 
thence  resulting  would  then  be  a  real  mixture  of  several 
wines  more  or  less  fermented.  The  intelligent  agricul- 
tatist,  tlierefore,  anxious  for  the  quality  of  his  products^ 
OMftlit  id  determine  the  number  of  the  vintagers  according 
to  the  known  capacity  of  his  vat ;  and  when  unexpected 
rmBtk  stakes  him  suspend  the  labour  of  collecting  the 
gnfiMy  he  ought  to  leave  to  ferment  separately  the  juice 
of  those  already  collected  and  placed  in  the  vat^  rather 
flMOi  Ton  the  hazard  of  exposing  himself  some  daysT  after 
to  tlie  'danger  of  interrupting  its  movements  and  altering 
its  nature  by  the  addition  of  fresh  and  aqueous  must. 

fT^o  be  continued.  J 

No.  37. 
On  the  Penetration  of  Balh  into  uniform  resisting  Sub- 

stances.  By  W.  Moore^  Esq.* 

To  Mr.  Tilhch. 

SHOULD  the  following  paper  on  the  destruction  of 
an  enemy's  vessel  at  sea  by  artillery  be  thought  deserving 
a  place  in  your  excellent  Magazine^  you  are  at  liberty  to 
nake  uae  of  it  accordingly. 

I  am,  sir, 

Your  most  obedient  servant, 

W.  Moore. 

Royal  MiliUiy  Academy, 
Woolwkhy  NoTembcr  10, 1810. 

•  TiUoch.  T.  36,  p.  325. 
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Lemma  L 

If  two  spheres  of  different  diameters  and  diffsreiAsjf^ 
dfic  gravities  impinge  perpendicularly  on  two  nnifim 
resisting  fixed  obstacles^  and  penetrate  into  them ;  tn 
forces  which  retard  the  progress  qf  the  spheres  wiU  k  li 
the  absolute  resisting  forces  or  strengths  qf  the  fiknsff 
the  substances  directlify  and  the  diameters  and  specific  gk- 
vities  of  the  spheres  inversely. 

Let  R  and  r  denote  the  absolute  resbting  forces  of  tk 
two  substances ;  F  and  /  the  retardive  forces ;  D^  il  tk 
diameters  of  the  spheres ;  Q^  q  their  quantities  of  natte^ 
and  N^  n  their  respective  specific  quantities.  Thn  % 
whole  resistances  to  the  spheres,  being  by  mechsiiei 
proportional  to  the  quantities  of  motion  destroyed  ii  ft 
given  time,  will  be  as  the  absolute  resisting  fraeesof  tk 
substances  and  quantities  of  resisting  surfaces  joinUj;* 
as  the  resisting  forces  of  the  substances  and  sqiim 
of  the  diameters  of  the  impinging  spheres :  that  ii^ 
M  R  D« 
m     r     tf^* 

M    F     Q 

But  in  general  — =-7r  x  -~ :  therefore  equating  time 

F 

two  values  of  the  whole  resisting  forces,  we  obtain  -rx 

QRD*^FRD»^         ,,        q 

Y'^~'^^'      7~'T'^  'S^^'W'  ^^^^'^^  Q= 

d^     n  F._A    jD*   j^      n^_  R        d     % 

j)3X  jjTjitis  ^•—  ^.  ^  ^x  JJ3X  j4— —  ^Tj^Jf- 

that  is,  the  forces  retarding  spheres  penetrating  unifon 
resisting  substances  are  as  the  absolute  strengths  of  tk 
fibres  of  the  substances  directly,  and  the  diameters  so' 
specific  gravities  of  the  spheres  inversely. 


t 


Lemma  II* 

;  ^  VkBwkok  9face9  or  depths  to  which  spheres  impinging 
U ayfkrsnt resisting  substances  penetrate;  are  as  the 
|lMrM  qfike  initial  velocities^  the  diameters  and  specific 
pssoiHssofihe  spheres  directly y  and  the  absolute  strengths 

8      V*      D 

fpke  resisting  substances  inversely  i  or^  — zr-;^  x  -j- 

iJfor  by  mechanics  we  have  — =:-^  x  ^jr;  and  by  the 

21      .  /      r     D     N 

ppMchng  lemma  p^= v  ^  "7  ^  "^^  which  substituted  in 

t'<.       .XI.  8      V     D     N      r 

|pAoFe  It  becomes  j=:^  X -y  X  -  X  jj., 

r  Tibese  being  premised^  I  now  proceed  to  resolve  the 
■Qoiring  most  important 

i*  Problem: 

Tb  find  a  general  formula  which  shall  express  the 
ifumlity  cf  charge  for  any  given  piece  of  ordnance  to  pro- 
%or  the  greatest  destruction  possible  to  an  enemy^s  ship 
jH  ssa  ;  it  being  supposed  of  oak  substance  of  given  thick- 
W^  ^^  ot  a  distance  not  affecting  the  initial  velocity  of 
%s^kot, 

f.  y*     8      (2      n 

1   By  Lemma  S,  we  have,  generally^  -3-=— x  jj  x  jjX 

IB 

jr.  Also  the  charges  of  powder  vary  as  the  squares  of  the 

Midoeity  and  weight  of  ball  jointly.  *  Hence^  since  it  has 

,«  ^  Thif  law  of  ▼ariftdon  of  the  charges  does  not  exactly  obtain  in  practice  after 
Atertun  charge,  on  account  oftlie  definite  leng^s  of  the  guns ;  but  it  is  presu- 
''^Nd  the  dertatian  firomitytf  kDown»  would  not  materially  affect  our  results. 
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been  determined  from  experiment  that  a  charge  of  half  a 
pound  impelled  a  shot  weighing  one  pound  with  a  velo- 
city of  1600  feet  per  second :  we  shall,  considering  Y  the 
Telocity  of  any  ball  impinging  on  the  side  of  the  vessel, 
have  for  the  expression  of  the  chai^  impelling  it  through 

the  spaceS_3,3^j^^.^_ 

Now  to  apply  this  in  the  present  instance,  it  is  first 
necessary  that  a  case  be  known  concerning  the  pettetra- 
tion  of  a  given  shot  into  oak.  Such  a  case  is  presented  at 
page  S73  of  Dr.  Hutton's  Robins's  New  Principles  of 
Gunnery.  It  is  there  asserted  that  an  18-pdnnder  cast- 
iron  ball  penetrated  a  block  of  well-seasoned  oak,  such 
as  ships  of  war  are  generally  built  with,  to  the  depth  of 
3^  inches  when  fired  with  a  velocity  of  400  feet  per  sc;^ 
cond.  Making,  therefore,  this  the  standard  of  compari- 
son for  all  cases  where  the  object  is  of  oak  substanee,  we 

400*  X  *4A 

shall  have  for  the  charge  seneraJly 7-    ^ 

^    ^  ^3X  i600«x^ 

II  ^ — ;  or,  because  the  balls  are  of  the  same  specific 

gravity,  and  the  substance  the  same,  or  R=r,  and  N=7t; 

.      .„' .         400»  X  -48         S  w  8  ?r  ^^  , ,   ,. 

it  will  be Y  X   ,.    =045  x  ^~;  that  is  the 

»x  1600*  x^       D  li 

charge  varies  as  the  space  to  be  penetrated  and  weight 
of  ball  directly,  and  diameter  of  tlie  ball  inversely. 

But  the  charge  by  tlie  question  being  to  produce  the 
greatest  efi*ect  possible  in  the  destruction  of  the  vessel ; 
S  in  the  above  formula  must  always  be  put  equal  to  the 
given  thickness  of  its  side  flus  the  radius  of  the  ball ; 
since  it  is  well  ascertained  that,  for  a  shot  to  produce  the 
most  damage  to  any  splintering  object,  such  as  oak ;  it 
must  lose  all  its  motion  just  as  it  quits  the  superior  or 
further  surface  of  it.    Hrace  the  charge  in  question  is 


■/  .•^■ 
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(8+iD)ir       i, 
=^.O4«0  X jj •     s  being  the  thickness  of  the  side 

of  the  vessel^  w  the  weight  of -the  ball^  and  D  its  diameter. 
We  have  supposed,  that  the  resistance  opposed  to  the 
balPs  motion  is  uniform  throughout  the  entire  penetra- 
tiim ;  which  is  not  strictly  true ;  since  that  resistance  de- 
pends partly  on  the  quantity  of  the  surface  resisted,  which 
contintially  varies  until  the  ball  has  penetrated  to  the 
depth  Df  its  radius ;  when  it  continues  uniform  till  it  ar- 
livM  at  the  further  surface  of  the  object ;  where  the  re- 
fliflttaee  again  commences  its  variation.  These  deviations 
from  uniformity  are  about  sufficient  to  set  against  that  of 
fhe  law  of  variation  of  the  charges  before  mentioned ;  the 
velocities  from  them  falling  somewhat  short  of  the  law 
thefe  prescribed  after  a  certain  charge. 

Example  I. 

Anenemjfs  ship  18  in  sight}  required  the  charge  fir 
the  at-pouTider  guns  to  destroy  her  as  quickly  and  com- 
pletely  as  possible  when  the  ships  have  approached  near 
to  each  other:  the  side  of  the  enemy^s  vessel  (a  seventy- 
four)  being  i^fiot  thick  of  oak  timber. 

The  diameter  of  a  4S-pounder  of  cast-iron  being  =  'S97 

foot;  we  get  -049  x ^j-^= 6-88306  lbs.  or  6 lbs. 

14  ozs.  for  the  weight  of  the  charge  required. 

TABLE 

Containing  the  various  charges  for  the  IS-^  18-,  S4-,  88-, 
36-  and  4S-pounder  guns,  for  producing  the  greatest 
effect  in  all  cases  of  action  :  the  substance  or  object 
being  of  oak  materials,  and  its  thickness  together  with 
the  radius  of  the  ball  from  1  foot  to  that  of  9  feet,  re- 
gularly  increasing  by  1  in  the  inches. 
Vot.  I.  .c  N  n 
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Nature 

of 

Ordnance. 

Thicknest  of  the  Side  of  the  Testel,  ploB 

of  the  Ball. 

theBadins 

12  Inches. 

13  Inches. 

14  Inches. 

15  Inches. 

Pounder. 
12 

lbs. 
1*439242 

lbs. 
1-559178 

lbs. 
1*679116 

lbs. 
1*799052 

18 

1-928571 

2-089285 

2-249999 

2-410714 

24 

2-336650 

2-5S1371 

2*726091 

2-920813 

32 

2-850470 

3*066343 

3*302215 

• 

3*538088 

36 

3-061630 

3*316766 

3  571901 

3-827038 

42 

3.393180 

3*675949 

3*958710 

4-241475 

16  Inches. 

171iichMi. 

18  Inches. 

19  Inches. 

12 

lbs. 
1*918987 

lbs. 
2-838926 

lbs. 
2*158863 

lbs. 
2.278800 

18 

2-571  ^28 

2*732142 

2-892856 

3*053571 

24 

3115533 

3*310254 

3-504975 

3*699696 

32 

3-773960 

4-009833 

4  245705 

4-481578 

36 

4*082173 

4*337310 

4*592445 

4-847581 

1    « 

4-524240 

4-806905 

5-089770 

5*372535    L 

20  Inches . 

21  Inches. 

22  Inches. 

23  Inches. 

12 

lbs 
2-398737 

lbs. 
2-518674 

lbs. 
2*638612 

lb£ 
2*758547 

18 

3  214285 

3*374999 

3-535714 

3*696428 

• 

24 

3894417 

4*089137 

4-283859 

4-478580    } 
1 

32 

4*717350 

4*953323 

5*189195 

5-425068 

36 

5-102717 

5-357853 

5*612988 

5*868124 

1 

42 

5*655300 

5-938065 

6*220830 
1        ( 

6-670262 

Ok 
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Natore 
Ordnance. 

Thickness  of  the  Side  of  the  Vessel,  plus 

oftheBaU. 

the  Radius 

^  Inches. 

35  Inches. 

26  Inches. 

27  Inches. 

i-'o  under. 
13 

lbs. 
2.878484 

lbs. 
2-998420 

lbs. 
3-118358 

lbs. 
3-238292 

18 

3-857142 

4-017856 

4-178570 

4-339384 

24 

4-673300 

4-868031 

5-062741 

5-257463   ' 

32 

5-660940 

5-896813 

6-132685 

6*368559 

36 

6-123260 

6-378396 

6-633531 

6*888668 

43 

6-786360 

7-069125 

7-351890 

7-634655 

28  Inched. 

29  Inches. 

30  Inches. 

31  Inches. 

12 

lbs. 
3-358228 

lbs. 
3*478164 

lbs.» 
3-598100 

lbs. 
3-718036 

18 

4-521340 

4*682054 

4-842768 

5-003482 

24 

5-452184 

5*646905 

5-8416.6 

.  6-036347 

33 

6-504432 

5*840305 

7-076178 

7-312051 

36 

7- 143804 

7*398940 

7-654076 

7*909212 

43 

7-917420 

8-200185 

8-482950 

8-765715 

32  Inches. 

33  Inches. 

34  Inches. 

35  Inches. 

13 

lbs. 
3-837972 

lbs. 
3-957908 

lbs. 
4-077844 

lbs. 
4-197780 

18 

5-164196 

5-324910 

5*485634 

5-646338 

24 

6*231068 

< 

6*425789 

6-6205  lO 

6*815331 

33 

7-547924 

7*783797 

8-019670 

8-255543 

36 

8-164348 

8*419484 

8-674620 

8*929756 

43 

9048480 

9-331245 

9*614010 

#896775 

318*  Ckargu  qfgreatetit  E^eneyfor 


Nature 
of 
Ordnance. 

ThkJmett  of  the  8kk  of  ibe  Yeaael,  |4iif  tb  iMini 

of  the  Ball. 

36  Inches. 

37  inches 

38  Inches. 

39  Inches. 

Pounder. 
13 

lbs. 

4-3irri6 

lbs. 
4-437653 

lbs. 
4*557588 

lbs. 
4-677534 

18 

5.807053 

5.967766 

6*138480 

6*389194 

34 

7-009953 

7-304673 

7*399394 

7*594115 

33 

8*491416 

8-727389 

8*963163 

9*199035 

36 

9*  184893 

9-440038 

9*695164 

9*950300 

43 

1 

10*179540 

10-463305 

10-745070 

11*037835 

40  Inches. 

41  Inches. 

43  Inches. 

43  Incl\|cs. 

13 

lbs. 
4-797460 

lbs. 
4*917396 

.  lbs. 
5*037333 

lbs. 
5*157368 

18 

6-449908 

6*610633 

6-771336 

6*932050 

34 

7-788836 

7*983557 

8- 178278 

8  372999 

32 

9434908 

9-670781 

9-906654 

10*142527 

36 

10-205436 

10<460573 

10*715708 

10*970844 

43 

11-310600 

11*593365 

n -876 130 

12158895 

44  Inches. 

45  Inches. 

46  Inches. 

47  Inches. 

12 

lbs. 
5*277204 

lbs. 
5*397140 

lbs. 
5*517076 

lbs. 
5*637012 

18 

7*092764 

7*253478 

7-414193 

7-574906 

24 

8*567720 

8.763441 

8*957163 

9*151883 

32 

10*378400 

10*614273 

10*850146 

11-086019 

36 

11*225980 

11-481116 

11*736252 

11*991338 

43 

i  2-44 1660 

13*794435 

13*007190 

13*389955 

^ 
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TbkkiieMof  theSidVofthe  Vessel,  plu«  the  Badiua 

of  the  Ball. 

48  Inches. 

49  Inches 

50  Inches. 

51  Inches. 

T. 

lbs. 
5-756948 

lbs. 
5-876884 

lbs. 
5-996830 

lbs. 
6-116756 

7-735620 

7*896334 

8057048 ' 

8-217762 

9-346604 

9*541335 

9-736046 

9-930767 

1 1-3218  >2 

11-557765 

11-793638 

12-029511 

12*246524 

12-501660 

12-756796 

13-011932 

13-572720 

13-855485 

« 

14*138350 

14-421015 

52  Inches. 

53  Inches. 

54  Inches. 

lbs. 
6-236692 

lbs. 
6-356638 

lbs. 
6-476564 

8-378476 

8*539190 

8*699904 

10*125488 

10-330309 

10-514930 

12-265384 

12.501257 

12-737130 

13-267068 

13*533204 

13-777340 

14-703780 

14*986545 

15*269310 

55  Inches. 


lbs. 
6-596500 


8-860618 


10-709651 


12-973003 


56  Inches. 


14-032476 


15-552070 


lbs. 
6*716436 


9-031333 


10-904373 


13*308876 


14*387613 


15*834840 


57  Inches. 


lbs. 
6*836373 


9- 183046 


11-099093 


13*444749 


14-543748 


16117605 
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^^ffW^^. 

Nfttufc 
of 
Ordnance. 

Thickness  of  the  Side  of  the  Yessd,  pli«1ft»  BAis 

oftheBslL 

58  Inches. 

59  Inches. 

60  Inches. 

Pounder* 
13 

lbs. 
6*956308 

lbs. 
7076244 

lbs. 
7-196180 

18 

9-342760 

9-503474 

9-664188 

24 

11-293814 

11-488535 

11-683356 

32 

12*680622 

13*916495 

1V152S68 

36 

14-797884 

15*053028 

15*308156   ' 

42 

16*400370 

16*683135 

16-965900 

i 


In  this  Table  the  first  column  contains  the  nainie  rf 
the  ordnance^  and  the  numbers  in  the  other  colimuisan 
their  respective  charges  of  gunpowder  in  pounds^  whtii 
the  thickness  of  the  object  to  be  destroyed  is  as  speeiM 
at  the  top  of  the  columns.  If  the  thickness  be  givei  is 
inches,  and  parts  of  inches,  take  such  parts  of  the  diftf- 
ence  between  the  charge  for  the  given  number  of  indiei 
and  the  next  greater ;  and  add  them  to  the  cha^  flnt 
found  for  the  given  number  of  inches  for  the  charge  it- 
quired. 

The  value  of  the  decimal  part  of  each  will  be  hid  by 
multiplying  it  by  16,  the  number  of  ounces  in  a  pound, 
and  pointing  off  in  the  product  from  the  right  hand  to- 
wards the  left,  as  many  places  for  decimals  as  are  gm- 
tained  in  the  given  decimal,  and  retaining  the  number  on 
the  left  of  the  point  for  the  ounces,  increasing  it  1^  i,  ^ 
3,  or  1,  when  the  first  figure  of  the  decimal  is  S,  S,  7<v 
8  respectively.  This  hint  is  merely  given  for  those  pn^ 
titioners  who  may  not  be  very  conversant  in  decimals. 
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SCHOLIUU. 

This  question  is  not  only  of  the  utmost  importance  and 
practically  useful  in  naval  engagements^  but  in  several 
instances  also  of  military  operations ;  as  the  bursting 
open  gates  of  besieged  cities  with  promptitude  and  effect^ 
and  breaking  up  all  fortifications  composed  of  wooden 
materials ;  especially  those  of  a  splintering  nature,  to  ^j/^ 
which  the  above  charges  apply  most  correctly.  In  the  ^ 

case  of  a  naval  action  where  the  object  to  be  penetrated 
is  of  oak  substance^  the  ball  by  having  a  small  motion 
when  it  quits  the  ship's  side  tears  and  splinters  it  exces- 
sively^ breaking  away  large  pieces  before  it,  which  are 
not  so  easily  supplied  in  the  reparation :  whereas  on  the 
other  hand,  if  the  shot  had  any  considerable  velocity 
when  it  quitted  the  side,  the  efiTect  produced  would  be 
nerely  a  hole,  which  would  be  stopped  instantly  by  the 
mechanic  employed  for  that  purpose ;  and  indeed  in  a 
great  measure  by  the  springiness  of  the  wood  itself ;  for 
I  have  seen  in  his  majesty's  dock-yard  at  Woolwich^ 
captured  vessels  having  a  number  of  shot-holes  in  them^ 
almost  entirely  closed  by  the  wood's  own  efforts  ;  and 
that  required  nothing  more  than  a  small  wooden  peg  or 
a  pieee  of  cork  to  stop  them  up  perfectly :  all  the  da- 
mage,  therefore,  the  shot  can  do  under  such  circumstan- 
ces of  swift  celerity  is  merely  killing  those  men  who  may 
chance  to  stand  in  the  way  of  their  motion.  ^ 

If  any  object  to  be  destroyed  be  so  thick  that  it  cannot 
be  completely  pierced  by  any  tommon  engine ;  or  if  it  be 
of  a  very  brittle  nature,  such  as  stone  or  brick,  then  that 
charge  is  to  be  used  which  will  give  the  greatest  velocity 
to  the  shot  to  produce  the  maximum  effect.  But  in  many 
cases  of  bombardment  this  charge  is  by  no  means  to  be 
preferred :  for  though  the  effect  produced  each  individu- 
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al  time  be  greater,  yet  in  any  considerabls  tee  ihe  whole 
effect  would  be  less  than  that  from  a  smaUer  ebai^  of- 
tener  fired,  on  account  of  the  extreme  heat  it  would  ^ve 
to  the  engine  after  a  few  discharges  ;  and  in  consequence 
of  which,  greater  time  would  be  required  for  cooling  the 
gun  and  preparing  it  for  further  service. 

Example  II. 

Required  the  charge  for  a  ^t-pounder  shot  to  burst  open 
the  gates  'of  a  citg  with  the  greatest  ease  possibUp  they  be- 
ing of  elm  one  foot  thick. 

Here  the  object  to  be  penetrated  being  elm,  the  small  let- 

ters  in  the  general  formula  aDi,xi600«l=  gDnxieOQ^/^ 
must  be  made  to  denote  the  several  numbers  of  some  ex- 
periment made  in  the  penetration  of  this  substance.  Ta- 
king, therefore,  the  experiment  of  Dr.  Hutton  contained 
in  the  5th  problem  of  his  elegant  Exercises  on  Forces, 

1  1^ 

we  have  d  =  g-ft,  v  =1800,  and  8  =  j^ft. ;  also  by  the 

question  S  =  1  ft.  D  =  -4<6,  and  tr  zz  S4  lbs.  therefore 

(S+jP)  (?r^tr_l'a8xf  xl500'xS4_830'85  ^^^ 

2D8xl600« ""  Sx-46x4|xl600«~191-36^^**^®^^"^' 
or  4lbs.  0|ozs.  nearly  the  weight  of  the  charge  required 
in  this  case. 

Retaining  the  experiment  of  Dr.  Hutton  as  a  standard 
for  all  cases  where  the  substance  to  be  penetrated  is  of 

elm,  we  shall  have  by  reduction    ^Dsx  1 600*^  =*0676x 

-Q :   the  charge  for  any  piece  the  diameter  of 

whose  shot  is  D,  and  weight  ir :  8  being  the  thickness 
of  the  object  as  before. 
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It  19  not  QJiwoiiliy  of  remark,  that  the  gates  of  a  be- 
iieged  place,  cnr  any  like  things,  might  be  effectually 
broken  open  by  the  gun  itself,  charged  only  with  pow- 
der ;  by  placing  it  close  to  the  gates  with  its  muzzle 
from  them ;  the  momentum  of  recoil  being  generally  suf- 
ieient  to  force  such  objects  completely. 

No.  38.  ^ 

Of  Telegraphic  Communication.  •* 

[The  present  state  of  our  national  affairs  renders  the  snbject  of  Te^ 
legraphic  communication  an  object  of  considerable  interest ;  and 

^  u  it  comports  fully  with  the  extensive  range  of  information  which 
the  Emporium  contemplates,  this  subject  wilUbe  continued  in  a 
few  of  the  succeeding  numbers.  The  English  word  Teleg^ph, 
is  derhred  from  two  Greek  words,  rnXty  (tele)  procul,  et  YC'^if^ 
(grapho)  scribo,  implying^  to  write  or  correspond  at  a  distance. 
Ei>.] 

Brief  Historical  Sketch  of  the  Telegraph.^ 

WB  apprehend  that  some  contrivance  which^  to  a  cer«- 
tain  extent^  answered  the  end  of  the  interesting  and  im* 
portant  machine,  universally  known  by  the  appellatioti 
of  Teleg;raph,  and  which  is  of  modem  application  and. 
improvement,  was  known  to  the  ancients  at  a  much  ear- 
lier period  than  many  of  our  readers  may  have  conceived. 
And  when  it  is  considered  that  tbe  object  proposed  is,  to 
obtain  an  intelligible  figurative  language  which  may  be 
distinguished  at  a  distance,  and  by  which  the  obvious  de-  ^ 
lay  in  the  dispatch  of  orders  or  information  by  messen- 
ger may  be  avoided ;  and  that  the  nature  of  this  work  re- 
quires us  to  present  all  the  useful  and  interesting  infor<- 
mation  in  our  power  relative  to  each  of  the  topics  which 
come  under  our  review,  we  presume  that  a  brief  historical 
sketch  of  that  instrument  will  not  be  unacceptable  to  ma- 
ny of  ^ur  readers. 

*  Retrotpect,  t.  5.  p.  335.  Editorial  obsenra^ons  on  the  subject  of  Major 
Ls  Hardy's  Telegraph. 

Vol.  I.  0  0 
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As  the  name  is  descriptive  of  a  eontriyuee  hj  iHUch 
information  is  almost  instantaneously  conveyed  to  A  eon- 
aiderable  distance,  whenever  we  find  a  eircumstanoe  of 
this  nature  recorded,  it  is  natural  to  conclude  that  it  was 
effected  by  some  agent  possessing  similar  qualities.  It  is 
generally  regarded  as  a  well-authenticated  fact,  that  the 
burning  of  Troy  was  known  in  Greece  a  very  short  time 
after  it  happened,  and  long  before  it  was  possible  for  any 
person  to  have  arrived  there  from  the  scene  of  conflagra* 
tion.  One  of  the  Gh^eek  plays  opens  with  a  scene  in  which 
a  watchman  descetids  from  a  tower  in  Greece  with  the 
news  that  Troy  was  taken.  He  thus  expresses  himself: 
^'  1  have  been  looking  out  these  ten  years  to  see  whea 
that  would  ha{>pen,  and  this  night  it  is  done  :'^  a  proof 
that  the  ancients  possessed  some  mode  of  conveying  in- 
formation very  quickly  to  a  great  distance ;  but  what  that 
mode  was,  it  is  not  so  easy  to  determine.  When  the  Chi- 
nese courtiers  travel  to  distant  parts  of  the  empire,  sig- 
nals  are  made  by  means  of  fire  from  one  day's  journey  to 
another,  in  order  that  preparations  may  be  made  for  their 
reception.  In  most  barbarous  nations  it  was  customary  to 
give  the  alarm  of  war  by  fires  lighted  on  the  tops  of  hills ; 
aaiA  Polybius  styles  the  instruments  used  by  the  ancients 
for  communicating  intelligence  in  this  manner,  pyi^sicB, 
because  the  signals  were  made  by  means  of  fire.  A  new 
method  of  accomplishing  this  object  was  invented  by  Cle- 
oxenus  (some  say  by  Demoeritus,)  and  much  improved 
by  Polybius.  He  divided  the  Greek  alphabet  into  five 
parts,  and  expressed  the  letters  on  boards  in  five  columns. 
The  order  in  which  these  letters  were  to  be  taken  was 
signified  by  torches  held  up  in  certain  positions,  previous- 
ly agreed  upon  by  the  parties. 

Neither  this  last-mentioned  method,  nor  any  other 
known  to  the  ancients,  however,  appears  to  have  been 
cax*ried  into  general  use ;  nor  have  we  any  account  of  any 
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nodfim  inventioii  for  the  same  purpose  previous  to  the 
Marquis  of  Worcester's,  containeA  in  his  "  Century  qf 
Inventiansy^^  which  was  published  in  1663.  In  this  work 
he  affirms  that  he  had  discovered  ^^  a  method  by  which, 
at  a  window,  as  far  as  the  eye  can  discover  black  from 
white,  a  man  may  hold  discourse  with  his  correspondent, 
without  noise  made  or  notice  taken ;  being  according  to 
occasion  given,  or  means  afforded,  ex  re  nafo,  and  no 
Heed  of  provision  beforehand;  though  much  better  if 
foreseen,  and  course  taken  by  mutual  consent  of  parties." 
This  means  of  correspondence  he  also  asserts  to  have 
been  rendered  so  perfect  that  it  could  be  put  in  practice 
^  by  night  as  well  as  by  day,  though  as  dark  as  pitch  is 
black.''  On  the  Slst  of  May  1684,  Dr.  Hooke,  so  much 
celebrated  for  his  mechanical  genius,  delivered  a  dis* 
course  to  the  Royal  Society  on  the  method  of  communi- 
cating one's  mind  at  a  great  distance.  In  this  discourse 
he  asserted  the  possibility  of  conveying  intelligence  from 
one  place  to  another  at  the  distance  of  30,  40,  100,  130, 
&e.  miles,  ^^  in  as  short  a  time  almost  as  a  man  can  w||ite 
what  he  would  have  sent ;''  and  laid  down  directions  for 
accomplishing  it.  The  whole  of  this  ingenious  paper  was 
published  in  Derham's  Collection  of  Dr.  Hooke's  ^^  JEtr- 
feriments  and  observationSy^^  and  from  which  it  appears 
that  his  contrivance  was  little  inferior  to  several  that  have 
been  lately  proposed  for  the  same  purpose.  WilMam 
Amontons,  an  ingenious  French  philosopher,  about  the 
year  1708,  likewise  invented  a  method  of  conveying  in- 
formation from  one  place  to  another  by  signals  ;  and  it  is 
probable  without  any  knowledge  of  what  had  been  pre- 
viously advanced  on  the  same  subject  by  the  Marquis 
of  Worcester  and  Dr.  Hooke,  as  his  method  seems  to  be 
much  inferior  to  that  pointed  out  by  this  last  gentleman. 
None  of  these  inventions,  however,  were  applied  to 
purposes  of  utility  before  the  French  revolution,  when 
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M.  Ghappe,  towards  the  end  of  1798^  jnvented 
etrumeiit  of  a  similar  nature^  and  applied  to  H  the 
of  telegraph  ;  whether  or  not  he  knew  any  thing  of  Um 
inventions  of  Dr.  Hooke  and  Amontons  it  is  impossibla 
to  say.  The  first  chain  of  telegraphs  formed  a  communi- 
cation between  the  Louvre  at  Paris,  and  Lisle,  a  dis- 
tance of  about  thirty -five  lea<;ues,  near  which  town  tiio 
French  army  then  was.  The  first  description  of  this  in- 
strument is  said  to  have  been  brought  from  Paris  to 
Frankfort  on  the  Maine  by  a  former  member  of  the  pvr 
liaoient  of  Bourdeaux,  who  had  seen  that  which  wi^ 
erected  at  the  mountain  of  Belville,  near  Paris.  Tin|^^ 
working  models  of  it  were  made  at  Frankfort^  and  wok' 
by  Mr.  W.  Play  fair  to  the  Duke  of  York :  and  henn 
the  plan  and  alphabet  of  the  machine  came  into  £ngland, 
M.  Chappe's  contrivance  consisted  chiefly  of  an  upright 
post  bearing  a  transverse  bar  about  10  or  18  feet  in 
length,  and  9  inches  broad,  moveable  abont  a  pivot  in 
its  centre;   to  each   extremity  of  tbis  bar  an  arm  of 
ab^t  3  feet  long  was  attached  by  a  moveable  joint:  hj 
means  of  these  three  the  combination  of  movement  wu 
very  extensive,  simple,  and .  easy  to  be  peifomed.  A 
Buniber  of  arbitrary  positions  were  fixed  to  denote  ths 
letters  of  the  alphabet ;  and  these  being  always  mide 
precisely  in  the  same  manner  by  means  of  the  meehinisn 
employed  to  work  the  arms,  intelligence  was  conveyed 
with  astonishing  accuracy  and  rapidity. 

In  consequence  of  this  information  various  cxperimenti 
were  made  in  this  country,^  and  a  communication  bj 
means  of  a  chain  of  signals  was  soon  established  from 
the  Admiralty.office  to  the  sea-coast.  The  telegraph 
adopted  for  this  purpose  consisted  of  six  octagonal 
boards,  each  moveable  about  an  axis,  and  capable  of  be- 
ing placed  either  vertically  or  horizontally,  so  as  to  be 
either  visible  or  invisible  at  the  nearest  station  at  plea- 

*  Great  Britain. 
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rare.  These  six  boards  are  capable  of  exhibiting  thirty- 
six  changes  by  the  most  simple  and  easy  mode  of  work* 
iBg  them ;  and  by  these  the  letters  of  the  alphabet  and 
the  nomeral  cyphers  are  denoted.  This  telegraphy  how- 
ever^ was  by  no  means  consideredAs  being  free  from  ob- 
jections and  inconveniences^  and  various  contrivances  for 
remedying  these  have  been  invented  since  that  period. 
To  give  an  account  or  all  these  would  greatly  exceed 
our  limits ;  we  shall^  therefore^  content  ourselves  with 
mentioning  a  few  of  the  principal  of  them.  Mr.  John 
Garnet  proposed  a  very  simple  and  ingenious  instrument^ 
vhieh  consisted  merely  of  a  bar  or  plank^  moveable  aboni 
a  centre,  round  which  a  circle  was  described,  having  the 
letters  of  the  alphabet  and  figures  depicted  round  its  cir- 
eamference.  An  index  which  corresponded  with  the  bar 
enabled  the  operator  to  set  it  to  any  letter  or  figure  he 
wished  to  communicate.  A  wire  was  fixed  across  the 
tube  of  the  telescope  used  by  the  observer,  which  was  to 
be  brought  to  coincide  with,  or  to  be  parallel  to  the  bar ; 
then  the  letter  or  figure  to  be  communicated  was  denoted 
by  a  small  index  at  the  eye  end  of  the  telescope,  which 
contained  a  circle  similar  to  that  encompassing  the  cen- 
tre of  motion  of  the  bar.  Another  ingenious  improvement 
was  proposed  in  the  Gentleman's  Magazine :  it  consisted 
of  a  semicircle  of  twelve  feet  radius  :  tiiis  was  to  be  pro- 
perly elevated,  divided  into  S4  equal  parts,  and  each  of 
these  perforated  with  a  circulaf'opening  of  six  inches  in 
diameter.  These  apertures  beginning  from  the  left,  de- 
noted the  letters  of  the  alphabet,  except  K,  J,  Y,  X,  and 
Q,  which  were  omitted  :  the  remainder  of  the  holes  were 
reserved  for  signals.  The  communications  to  be  made  in 
the  day  were  pointed  out  by  means  of  an  index,  and  in 
the  night  by  lamps.  None  of  the  preceding  telegraphs, 
however,  appear  to  exceed,  either  in  simplicity,  cheap- 
ness, or  facility  of  working*  that  described  by  J.  N.  Esq. 
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in  vol.  i.  of  the  Repertofj  of  Art§y  Old  Series.  For  t 
nocturnal  telegraph  it  consists  of  foar  large  patent  reiee- 
iors,  situated  in  the  same  plane  and  parallel  to  the  hori- 
zon, but  sufficiently  elevated  above  it.  Each  of  these  re- 
flectors is  susceptibl^bf  being  elevated  or  depressed  at 
pleasure  by  means  of  winches,  and  the  letters  of  the  al- 
phabet are  denoted  by  the  changes.  When  this  telegraph 
is  used  in  the  day,  gilt  balls,  or  any  other  conspicuous 
objects,  are  to  be  used  instead  of  the  reflectors.  Captain 
Pasley,  of  the  Royal  Engineers,  also  invented  two  tele- 
graphs, one  of  them  to  be  used  by  day  and  the  other  hf 
night : — ^for  a  description  of  these  see  our  fourth  voluBrt^ 
page  6.* 

Two  methods  have  generally  been  adopted  in  eommiK 
nicating  telegraphic  information :  in  the  one,  each  signal 
represents  a  single  letter ;  in  the  other,  a  complete  sen- 
tence. This  last  has  generally  been  thought  to  possess  an 
advantage  over  the  other  in  point  of  expedition,  but  it  is 
only  partial  in  its  application ;  and  we  have  already  sta- 
ted it  as  our  opinion,  that  the  general  elements  of  lan- 
guage only  should  be  transferred,  and  that  every  real  im- 
provement in  the  telegraphic  art  must  tend  to  facilitate 
the  execution  of  this  object. 

f'To  be  continued.  J 

No.  39. 
On  Signals  made  by  Fire,  f 

(With  a  Plate.) 

THE  subject  which  Polybius  here  treats  is  curious 
enough  in  itself;  and  besides,  it  bears  so  near  a  relation 
to  the  facts  I  am  now  relating,  as  to  excuse  a  digression, 
that  will  not  be  of  a  great  length,  and  which  the  reader 

•  These  different  forms  of  tlie  Telegraph  will  be  given  in  subsequent  num- 
bers of  tlie  Emporium.    Ed. 

+  Rollings  Ancient  Histoiy,  v.  6,  p.  321.  9tli  edit.  Dundee. 
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nay  pass  over  if  he  finds  it  tedious.  I  shall  repeat  it  al- 
most literally  as  I  find  it  in  Polybius.  Livy^  in  his  ac* 
count  of  the  particulars  above  related,  and  which  he  co- 
pied almost  verbatim  from  Polybius,^  mentions  the  same 
signals  made  by  fire  :  but  then  he  only  hints  at  them,  be- 
cause as  they  were  not  invented  by  the  Romans,  conse* 
qnently  this  was  a  subject  which  did  not  relate  so  imme- 
diately to  the  history  he  was  writing.  But  this  artifice 
of  .the  signals,  which  is  a  part  of  the  art  of  war,  belongs 
properly  to  the  history  of  the  Greeks,  and  shows  to  how 
gpreat  a  perfection  they  had  carried  all  the  parts  of  that 
■oble  art,  the  judicious  reficctions  they  had  formed  in  all 
things  relative  to  it,  and  the  astonishing  progress  they 
had  made,f  in  respect,  to  the  construction  of  machines 
of  war,  different  kinds  of  armour,  and  military  signals. 

As  the  making  signals  by  fire,  says  Polybius,  though 
of  great  use  in  war,  has  hitherto  not  been  treated  with 
any  accuracy,  I  believe  it  will  not4)e  proper  to  pass  over 
them  superficially,  but  to  dwell  a  little  upon  that  head,  in 
order  to  give  my  readers  a  more  perfect  idea  of  it. 

It  is  a  tinith  universally  acknowledged,  that  opportu- 
nity is  of  gi*eat  advantage  in  all  things,  but  especially  in 
war.  Now,  among  the  several  things  which  have  been 
invented  to  enable  men  to  seize  it,  nothing  can  be  more 
conducive  to  that  end  than  signals  made  by  fire.  Whe- 
ther transactions  have  happened  but  a  little  before,  or  are 
then  transacting,  they  may,  by  this  method,  be  very  ea- 
sily made  known,  at  places  distant  three  or  four  days 
journey  from  where  they  happened,  and  sometimes  at  a- 

*  Philippus,  utad  omncs  hostium  motus  posset  occurrereain  Pbocidem  atque 
Eiibocam,  ct  l\-|)arcihuiii  mitut,  qui  locu  alu  cligerent,  unde  editi  ignet  appft- 
iti*eni :  ipbc  ill  Tisxo  (iiions  est  in  altituclincm  in^ntem  cacuminis  ectitl)  tpec- 
ulaini  posuit,  ut  i^nibiis  prricul  sublatis,  si}cnuni,  ubi  c^uid  moKrentUt  hestcs 
moniento  tcnipuris  accipcrct.     Lir.  1.  xzviii.  n.5. 

tPoJ)b.l.x.p.  614-615. 
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still  greater  distAnce;  and  by  tlib  help  ilui  Becusai^'l 
may  be  obtained  in  time. 

Formerly,  thif;  method  of  giving  notice  vras  of  i 
little  advantage,  because  of  its  too  great  Bunplieify^  Ttx, 
in  order  to  the  making  nse  of  it,  it  was  neeemaiy  that 
cei'tain  signals  should  be  agreed  upon ;  and  as  erend 
are  infinitely  various,  it  was  impossible  to  cooiinDiiieate 
the  greatest  part  of  them  by  this  mothod.  As  for  instance,! 
not  to  depart  from  the  present  histury,  it  was  very  easy! 
to  make  known,  at  a  distance,  that  a  fleet  was  arrived  s 
Onca,  at  Peparctlius,  or  at  Chakis,  because  the  part 

■  whom  it  concerned  had  foreseen  tluN,  and  aceo) 
..  luul  agreed  upon  such  nignals  as  might  doiiute  it : 

.i  tmexpeeted  -  insurrection,  a  tv^son,  an  horrid  i 
committed  ina  rity,  and  such  like  accidents -as  t 
but  too  often,  and  which  cannot  h&  rorcsHcn  ;  this  li 
events,  which  require  immediate  coni^idcration  . 
nsdy,  cannot  be  signlHed  by  a  beacon ;  for  it  is  dqI 
sible  to  agree  npon  a  signal  for  sucli  events  as  H  | 
possible  to  foresee. 

^neas,^  who  wrote  a  treatise  on  the  duties  of  aj 
ral;  cndeavoure-il  to  complete  what  was  ^vantio^fl 
oecanion  ;  but  he  vm  -far  from  succeeding 
could  have  been  wished,  or  as  he  himself  had  [ 
of  which  the  reader  may  now  judge. 
'    Tiiose,  says  he,  who  would  give  Bignak  )o  one^ 

■  Aiir,  apoB  i^urs  of  impeitauee,  must  Srst  prepare  ^ 
■  tfiflseb  of  earth,  exactly  equal  in  hreadth  and  depth  ^ 
tliej  need  be  but  four  feet  and  au  half  deep,  aud  kl 

**  Xneu  .«u  eatempuniy  with  Aristotle.  He  nrote  a  tiv mIk  O 
•iff.  Qnui;  one  of  Vjtalmfa  counie1k>n,  nude  an  aliridj^ent  of  tt- 1 
Hbowrat*  an  the  (Ube  mbject.  JGIian,  Tkl  cap.  l    Cirirra  nentioAli  tl 
'  lutinoneoFltikepMlea.  "  Summuin  me  ducem  Uiera  tux  rpddiitenuiC 

n'tetain  periUm  cik  rci  militiris.  Pyrriii  telibroi  etCIn^-^ 
"  Lib. ix.Epiit-SS.  ad  Tapir.  pRUm '■  ^  •"f- 
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n  hsff  wide.  They  then  muat  take  pieces  of  cork, 
proportioned  to  the  month  of  these  vessels,  but  not  quit* 
Bu  wide,  that  they  may  be  let  down  with  ease  to  the  bot- 
tom of  these  vessels.  They  next  fix  in  the  middle  of  thi« 
cork  a  stick,  which  mast  be  of  equal  size  in  both  thes* 
TeBstls.  This  stick  must  be  divided  exactly  and  distinct- 
ly by  spaces  of  three  inches  each,  in  order  that  such 
BYenis  as  generally  happen  in  war  may  be  written  on 
ttem.  For  example,  in  one  of  these  intervals  the  follow- 
ing words  may  he  written ;  "  A  body  of  horse  are  march- 
"  into  tLe  country."  On  another,  "  A  body  of  infantry, 
LVlty  armed,  are  arrived  hither."  On  a  third,  "  Infan- 
iightly  armed."  On  a  fourth,  "  Horse  and  foot."  On 
Ships."  Then,  "  Provisions  :"  and  so  on,  till 
the  events  which  may  probably  happen  in  the  war  that 
carrying  on  are  written  down  in  these  Intervals. 
This  being  done,  each  of  the  two  vessels  must  have  a 
lie  tube  or  cock  of  eqnal  bigness,  to  let  out  the  water  in, 
^4lqual  proportion.  Then  the  two  vessels  must  be  filled 
"^Ih  water ;  the  pieces  of  cork,  with  their  sticks  thrust 
'ttrough  them,  must  be  laid  upon  them,  and  the  cock? 
Viist  be  opened.  Now  it  is  plain  that  as  these  vessels  are 
«<]aal,  the  corks  will  sink,  and  the  sticks  descend  lower 
"fa  the  vessels,  in  proportion  as  they  empty  themselves, 
t  ^nt  to  be  more  certain  of  this  exactness,  it  will  be  proper 
^  make  the  experiment  first,  and  to  examine  whether  all 
'  ttings  correspond  and  agree  together  by  an  uniform  az- 
^4Mlition  on  both  sides. 

^  When  they  are  well  assured  of  this,  the  two  vesnU 
tenet  be  carried  to  the  two  places  where  the  signals  am 
"^  lie  made  and  observed ;  water  is  poured  iu^  and  th* 
Qorks  and  sticks  are  put  in  the  vessels.  Li  proportion,  as 
■ny  of  the  events  which  are  written  on  the  stielu  shall 
~^p|>en,  a  torch  or  other  light  is  raised,  which  mutt  b« 
aloft  till  such  time  as  another  is  rused  by  the  pwr^ 
Vol.  t.  p  p 
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to  whom  it  is  directed.  This  first  signal  is  only  to  give 
notice  that  both  parties  are  ready  and  attentive;  then  the 
torch  or  other  light  must  be  taken  away,  and  the  cocks 
set  open.  When  the  interval,  that  is,  that  part  of  the  stick 
where  the  event  of  which  notice  is  to  be  given  is  written, 
shall  be  fallen  to  a  level  with  the  vessels,  then  the  man 
who  gives  the  signal  lifts  up  his  torch ;  and,  on  the  other 
side,  the  correspondent  signal  maker  immediately  turns 
the  cock  of  his  vessel,  and  looks  at  what  is  writ  on  thai 
part  of  the  stick  which  touches  the  mouth  of  the  vessel ; 
on  which  occasion,  if  every  thing  has  been  executed  ex- 
actly and  equally  on  both  sides,  both  will  read  the  sane 
thing. 

Although  this  method  differs  from  that  which  was  prac* 
tiscd  in  early  ages,  in  which  men  agreed  only  upon  a 
single  signal,  which  was  to  denote  the  event  the  other 
party  desired  to  be  informed  of,  and  which  had  been 
agreed  upon,  it  nevertheless  was  too  vague  and  indeter- 
minate ;  for  it  is  impossible  to  foresee  all  the  accidents 
that  may  happen  in  a  war ;  and  though  they  could  be 
foreseen,  there  would  be  no  possibility  of  writing  them  all 
on  a  piece  of  stick.  Besides,  when  any  unexpected  ac- 
cident should  happen,  how  could  notice  be  givenof  it  ac- 
cording to  this  method  ?  To  this  I  may  add,  that  the  in- 
scription on  the  stick  is  no  ways  exact  and  circumstan- 
tial. We  are  not  told  how  many  horse  and  foot  are  come; 
what  part  of  the  country  they  arc  in ;  how  many  ships 
are  arrived ;  nor  the  quantity  of  provisions  thej  have : 
for  before  these  several  particulai's  could  be  written  on 
the  stick,  they  must  have  been  foreseen,  wliich  was  alto- 
gether impossible,  though  most  essential ;  nud  how  can 
succours  be  sent,  M'hen  it  is  not  known  how  many  ene- 
mies are  to  be  opposed,  nor  in  what  part  of  the  country 
they  arc  ?  How  must  a  party  either  confide  in  or  doubt 
their  own  strength?   In  a  w<n:d,  how  will  ihey  know 
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Vrkftt  (d  dO|  when  fliey  are  not  told  how  many  ships^  or 
what  quantity  of  provisions  are  come  from  the  enemy  ? 

The  last  method  was  invented  by  Cleoxenes^  which 
others  ascribe  to  Democlitus ;  however  we  have  improv. 
ed  ity  says  Polybius^  who  continues  the  sole  speaker  up- 
on this  head.  This  fixes  every  circumstance,  and  enables 
Ofl  to  give  notice  of  whatsoever  happens.  The  only  thing 
requifld  is  great  care  and  exactness.  This  method  is  as 
follows : 

The  S4  letters  of  the  alphabet  must  be  taken  and  di- 

.^Tided  into  five  parts ;  and  these  must  be  fixed  on  a  boards 

ttboi  top  to  bottom^  in  their  natural  order  in  five  columns; 

Ire  letters  in  each  column^  the  last  excepted^  which  is  to 

JuLYB  but  four. 

The  alphabet  being  disposed  in  this  manner^  the  man 
#iip  is  to  make  the  signal  must  begin  by  showing  two 
MIdies  or  lights ;  and  these  he  must  hold  aloft  till  the 
olfller  party  has  also  shown  two  lights.  This  first  signal 
it  only  to  show  that  bqth  sides  are  ready^  after  which  the 
U^ts  must  be  removed. 

The  affair  now  is^  to « make  the  other  party  read  in  this 
alpliabet  the  advices  we  want  to  acquaint  them  with. 
The  person  who  gives  the  signal  shall  hold  up  torches  to 
Ids  left^  in  order  to  denote  to  the  correspondent  party 
fiMi  which  of  the  columns  lie  must  take  letters,  to  write 
Hwm  down  in  proportion  as  they  shall  be  pointed  out  to 
him ;  so  that  if  it  is  the  first  column,  he  only  holds  up  one 
torch,  if  the  second,  he  shows  two,  and  so  on,  and  al- 
ways to  the  left.  He  must  do  the  same  to  the  right  hand, 
to  point  out  to  the  person  who  receives  the  signal,  which 
letter  in  the  column  he  must  observe  and  write  down. 
This  hoth  parties  must  agree  upon  between  them. 

These  several  things  being  fixed,  and  each  of  them  got 
to  his  post,  the  man  who  gives  the  signal  must  have  a 
geometrical  instrument  with  two  tubes,  in  order  that  he 
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may  know  by  one  of  them  the  righty  ud  Iqr  4m  oQMPlhe 
left  of  him  who  is  to  answer.  The  boaid  moit  te  0it  up 
Bear  to  this  instrument ;  and  to  the  right  and  left  it  aolid 
must  be  raised  ten  feet  broad^  and  about  the  height  of  a 
man ;  in  order  that  the  torches  which  shall  be  lifted  up 
over  it,  may  spread  a  strong  clear  light ;  and  that  when 
they  are  to  be  lowered,  they  may  be  entirely  hid  behind 
them.  • 

All  things  being  thus  disposed  on  each  side,  I  will  sop- 
pose,  for  instance,  that  advice  is  to  be  given  that  **  An 
hundred  Cretans,  or  Kretans,  are  gone  over  to  the  eno- 
my.'^  First,  he  must  make  choice  of  such  words  aa  wfl 
express  what  is  here  said  in  the  fewest  letters  poasiblB^ 
as  ^^  Cretans,  or  Kretans,^  an  hundred  have  deawted  f^ 
which  expresses  the  very  same  idea  in  much  fewer  let- 
ters. 

The  first  letter  is  K,  which  is  in  the  second  colmuu 
Two  torches  must  therefore  be  lifted  to  the  left,  toinfimn 
the  person  who  receives  the  signal,  that  he  must  look  into 
the  second  column.  He  then  must  lift  up  five  torches  to 
the  rights  to  denote  that  Ihe  letter  sought  for  is  the  tfth 
of  the  second  column,  that  is  K. 

Afterwards,  four  torches  must  be  held  up  to  Uw  ]ef^ 
to  point  out  the  P,t  which  is  in  the  fourth  column ;  tlma 
two  to  the  right,  to  denote  that  this  letter  is  the  second 
of  the  fourth  column.  The  same  must  be  observed  wiQi 
respect  to  the  rest  of  the  letters. 

By  this  method,  every  event  that  comes  to  pass  may  be 
denoted  in  a  fixed  and  determinate  manner.  The  reason 
why  two  sets  of  lights  are  used,  is  because  every  letter 
must  be  pointed  out  twice ;  the  first  to  denote  the  column 
to  which  it  belongs,  and  the  second  to  show  its  place  in 
order  in  the  columns  pointed  out.  If  the  persons  employ- 

*  Tkt  words  are  disposed  in  this  manner  in  the  Greek* 
t  Thiiii  the  capital  letter  Rin  the  Greek  ton^. 
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ed  0||LtibMe  oeeaiioiiB  observe  the  rules  here  laid  down, 
ihey  mil  give  exact  notice :  but  it  must  be  practised  a 
long  dme  before  they  will  be  able  to  be  very  quick  and 
exact  in  the  operation. 

This  is  what  is  proposed  by  Polybius^  who^  it  is  well 
known^  was  a  great  soldier  and  politician^  and  for  this 
reason  his  hints  ought  to  be  valued.  They  might  be  im- 
proved and  put  in  practice  on  a  great  many  occasions. 
These  signals  were  employed  in  a  mountainous  country. 

A  pamphlet  was  lent  me«  printed  in  170S^  and  entitled, 
^^  The  art  of  making  signals  both  by  sea  and  land.''  The 
;|pamphlet  was  dedicated  to  the  king^  by  the  Sieur  Mar- 
/leelf  commissioner  of  the  navy  at  Aries.  This  author  af- 
finns^  that  he  had  communicated  several  times^  at  the 
distance  of  two  leagues  (in  as  short  a  space  of  time  as  a 
man  could  write  down  and  form  exactly  the  letters  con- 
tained in  the  advice  he  would  communicate^  an  unex- 
pected piece  of  news  that  took  up  a  page  in  writing. 

I  cannot  say  what  this  new  invention  was^  or  what 
raccess  it  met  with ;  but  in  my  opinion  such  discoveries 
M  these  ought  not  to  be  neglected.  In  all  ages  and  na- 
Ifams^  men  have  been  very  desirous  of  finding  out  and 
employing  methods  for  receiving  or  communicating  spee- 
diy  advices ;  and  of  these^  signals  by  fire  are  one  of  the 
principal. 

.  *  In  the  fabulous  times^  when  the  fifty  daughters  of 
Danaus  murdered  all  their  husbands  in  one  night,  Hy« 
permnestra  excepted,  who  spared  Lynceus,  it  is  related^ 
that  both  flying,  and  each  being  arrived  at  a  place  of  safe- 
ty, they  informed  one  another  of  it  by  signals  made  by 
fre ;  and  that  this  circumstance  gave  rise  to  the  festival 
of  torches  established  in  Argos. 

Agamemnon,  at  his  setting  out  for  the  Trojan  expedi- 
tion,  had  promised  Clytemnestra,  that  the  very  day  the 

*  Pausan.  L  ii*  {»•  130. 
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eity  should  be  taken^  he  would  ^ve  notice  of  flw  vietoty 
by  ftres  kindled  for  that  purpose.  He  kept  his  word^  as 
4^pears  from  the  tragedy  of  ^schilus^  which  takes  its 
name  from  that  prince :  where  the  she-sentinel^  i^pointed 
to  watch  this  signal^  declares  she  had  spent  many  tedi- 
ous nights  in  that  uncomfortable  post 

We  also  find*  by  the  writings  of  Julius  Cssar,  that 
he  himself  used  the  same  method. 

Caesar  gives  us  an  account  of  another  method  in  use 
amongst  the  Gauls.  Whenever  any  extraordinary  event 
happened  in  their  country^  or  they  stood  in  need  of  im- 
-mediate  succour^  they  gave  notice  to  one  another  by  re-' 
peated  shouts^  which  were  catched  from  place  to  place; 
so  that  the  massacre  of  the  Romans  in  Orleans^  at  sun- 
rise^ was  known  by  eight  or  nine  o'clock  in  the  evening 
at  Auvcrgne^  40  leagues  from  the  other  city. 

t  We  are  told  of  a  much  shorter  method.  It  is  preten- 
ded  Ihat  the  king  of  Persia,  when  he  carried  the  war  into 
Greece,  had  ported  a  kind  of  sentinels  at  proper  distan- 
ces, who  communicated  to  one  another,  by  their  voices, 
such  news  as  it  was  necessary  to  transmit  to  a  great  dia* 
iance;  and  that  advice  could  be  communicated  from 
Athens  to  Susa  (upwards  of  150  leagues)  in  48  hours. 

It  is  also  related,  that  a:(  Sidonian  proposed  to  Alex- 
ander the  Great  an  infallible  method  for  establishing  a 
speedy  and  safe  communication  between  all  the  countries 
subject  to  him.  He  required  but  five  days  for  giving  no* 
tice,  from  so  great  a  distance  as  between  his  hereditary 
kingdom,  and  his  most  remote  conquest  in  India  :  but 
the  king,  looking  upon  this  offer  as  a  mere  chimera,  re^ 
jected  it  with  contempt :  however,  he  soon  repented  it^ 

*  Celerlter,  ut  ante  Csesar  imperaverat,  i^ibus  sigpiificatione  facta,  ex  prozi- 
mis  caslellis  eo  concursum  est  Cxs.  Bell.  Call.  1.  ii. 

f  Cod.  Rhodig.  1.  xviii.  c.  8. 

i  Vjgenere,  in  his  remarks  on  the  seventh  book  of  Caesar's  wan  in  Gaul,  re- 
lates this  without  citing  directlj  the  Author. 
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aadlMiiy  justly;  for  the  experiment  might  have  beea 
made  with  little  trouble  to  himself. 

*  Pliny  relates  another  method^  which  is  not  altoge- 
flier  improbable.  Decimus  Brutus  defended  the  city  of 
Modena  besieged  by  Antony^  who  prevented  bis  sending 
flie  least  advice  to  the  consuls^  by  drawing  lines  round 
flie  city^  and  laying  nets  in  the  river.  However^  Brutus 
employed  pigeons,  to  whose  feet  he  fastened  letters^ 
which  arrived  in  safety  M'herever  he  thought  proper  to 
.send  them.  Of  what  use,  says  f  Plii^J^  were  Antony's 
intrenchments  and  sentinels  to  him  ?  Of  what  service 
'•^ere  all  the  nets  he  spread,  when  the  new  courier  took 
'  lus  rout  through  the  air? 

Travellers  relate,  that  to  carry  advices  from  Alexan- 
diia  to  Aleppo,  when  ships  arrive  in  that  harbour,  they 
make  use  of  pigeons  who  have  young  ones  at  Aleppo. 
I^etters,.  containing  the  advices  to  be  communicated,  aro 
fitstened  about  the  pigeons'  necks,  or  feet ;  this  being 
done,  the  pigeons  take  wing,  soar  to  a  great  height,  and 
fljy  to  Aleppo,  where  the  letters  are  taken  from  them.  The 
same  method  is  used  in  many  other  places. 

Description  of  the  Instruments  employed  in  Signals  made 

by  Fire. 

Mr.  Chevalier,  mathematical  professor  in  the  royal 
college,  a  fellow-member  with  me,  and  my  particular 
friend,  has  been  so  good  as  to  delineate,  at  my  request^ 
the  figure  of  the  instrument  mentioned  by  Poly  bins,  and 
to  add  the  following  explication  of  it. — Plate  8. 

In  this  manner  I  conceive  the  idea  I  have  of  the  in- 
strument described  by  Polybius,  for  communicating  ad- 
vices at  a  great  distance^  by  signals  made  by  fire. 

•  Plin.  1.  vij.  c.  37. 

f  Quid  valluTD,  et  vigil  obsklioi  Atque  ctiam  rdU  amne  pnetesU  profu«re  Apr 
'    tff^t  per  coelum  euute  nuntjo  ? 
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a  A  is  a  beam  aboat  four  or  five  feet  lon^  flve  M  six 
inches  broad^  and  two  or  three  inches  thick.  At  the  ex- 
tremities of  it  are^  well  dove-tailed  and  fixed  exactly  per- 
pendicular in  the  middle^  two  cross  pieces  of  wood^ 
c  i^  e  fy  of  equal  breadth  and  thickness  with  the 
beam,  and  three  or  four  feet  long.  The  sides  of  these 
cross  pieces  of  timber  must  be  exactly  parallel^  and  their 
upper  superficies  veiy  smooth.  .In  the  middle  of  the  sor- 
face  of  each  of  these  pieces,  a  right  line  must  be  drawn 
parallel  to  their  sides ;  and  consequently  these  lines  will 
be  parallel  to  one  another.  At  an  inch  and  a  half,  or  two 
inches,  distance  from  these  lines,  and  exactly  in  the  mid- 
dle of  the  length  of  each  cross  piece,  there  most  be  driveii 
in  very  strongly,  and  exactly  perpendicular,  an  iron  or 
brass  screw^  whose  upper  part,  which  must  be  eylindti- 
eal,  and  five  or  six  lines  in  diameter,^  shall  project  se- 
ven or  eight  lines  above  the  superficies  of  these  cross 
pieces. 

On  these  pieces  must  be  placed  two  hollow  tubes  or 
cylinders,  g  A,  t  A*,  through  which  the  observations  are 
made.  These  tubes  must  be  exactly  cylindrical,  and  for- 
med  of  some  hard,  solid  metal,  in  order  that  they  may 
not  shrink  or  wai^.  They  must  be  a  foot  longer  than  the 
cross  pieces  on  which  they  are  fixed,  and  thereby  will 
extend  six  inches  beyond  it  at  each  end.  These  two  tubes 
must  be  fixed  on  two  plates  of  the  same  metal,  in  the 
middle  of  whose  length  shall  be  a  small  convexity,  of 
about  an  inch  round.  In  the  middle  of  this  part  must  be 
a  hole  exactly  round,  about  half  an  inch  in  diameter ;  so 
that  applying  the  plates  on  which  these  tubes  are  fixed 
upon  the  cross  pieces  of  wood  c  dy  e  /,  this  hole  must 
be  exactly  filled  by  the  projecting  and  cylindrical  part  of 
the  screw  which  was  fixed  in  it,  and  in  such  a  manner  as 

•  TweKUi  part  of  an  inch. 
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to  jftenvt  its  play.  The  head  of  the  screw  may  extend 
some  lines  beyond  the  superficies  of  the  plates^  and  iu 
aa(ch  a  manner  as  that  those  tubes  may  turn^  with  their 
plates^  about  these  screws^  in  order  to  direct  them  on  the 
boards  or  screens  p  q^  behind  which  the  signals  by  fire 
are  made,  according  to  the  different  distances  of  the  pla- 
ces wliere  the  signals  shall  be  given. 

The  tubes  must  be  blacked  within,  in  order  that,  when 
the  eye  is  applied  to  one  of  their  ends,  it  may  not  receive 
any  reflected  rays.  There  must  also  be  placed  about  the 
eadf  on  the  side  of  the  observer,  a  perforated  ring,  the 
l^pertore  of  which  must  be  three  or  four  lines ;  and 
place  at  the  other  end  two  threads,  the  one  vertical,  and 
ihe  other  horizontal,  crossing  one  another  in  the  axis  of 
Hbe  tube. 

In  the  middle  of  the  beam  a  h  must  be  made  a  round 
liole^  two  inches  in  diameter,  in  which  must  be  fixed  the 
foot  Imno^  which  supports  the  whole  machine,  and 
round  which  it  turns  as  on  its  axis.  This  machine  may 
be  called  a  rule  and  sights,  though  it  differs  from  that 
which  is  applied  to  circumferenters,  theodolites,  and  even 
geometrical  squares,  which  are  used  to  draw  maps,  take 
plans,  and  surveys,  &c.  but  it  has  the  same  uses^  which 
is  to  direct  the  sight. 

The  person  who  makes  the  signal,  and  he  who  re- 
ceives it,  must  have  the  like  instrument ;  otherwise  the 
man  who  receives  the  signal  could  not  distinguish  whe- 
ther the  signals  made  are  to  the  right  or  left  6f  him  who 
makes  them,  which  is  an  essential  circumstance,  accor- 
ding to  the  method  proposed  by  Polybius. 

The  two  boards  or  screens  p  q,  which  are  to  denote 
the  right  and  left  hand  of  the  man  who  gives  the  signals^ 
or  to  display  or  hide  the  fires,  according  to  the  circum- 
stance of  the  observation,  ought  to  be  greater  or  less,  and 
nearer  or  further  distant  from  one  another,  according  as 
Vol.  r.  q  q 
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the  distance  between  the  places  where  the  irfgntk  mast 
be  given  and  received  is  greater  or  less. 

In  my  description  of  the  preceding  machine^  all  I  en- 
deavoured was^  to  explain  the  manner  how  Polybios's 
idea  might  be  put  in  execution^  in  making  signals  by  fire; 
but  I  do  not  pretend  to  say,  that  it  is  of  use  for  giving 
signals  at  a  considerable  distance  ;  for  it  is  certain^  that^ 
how  large  soever  this  machine  be,  signals  made  by  two^ 
three,  four,  and  five  torches,  will  not  be  seen  at  five,  six^ 
or  more  leagues  distance,  as  he  supposes.  To  make  them 
Ttsible  at  a  greater  distance,  such  torches  must  not  be 
made  use  of,  as  can  be  lifted  up  and  down  with  the  hand^ 
but  large  wide  spreading  fires,  of  whole  loads  of  straw  ot 
wood ;  and  consequently,  boards  or  screens  of  a  prodi- 
gious size  must  be  employed  to  hide  or  eclipse  them. 

Telescopes  were  not  known  in  Polybius^s  time ;  they 
were  not  discovered  or  improved  till  the  last  century. 
These  instruments  might  have  made  the  signals  in  ques- 
tion visible  at  a  much  greater  distance  than  bare  tubes 
could  have  done  :  but  I  still  doubt,  whether  they  could 
be  employed  to  the  use  mentioned  by  Polybius,  at  a 
greater  distance  than  two  or  three  leagues.  However,  I 
am  of  opinion,  that  a  city  besieged  might  communicate 
advice  to  any  army  sent  to  succour  it,  or  give  notice  how 
long  time  it  could  hold  out  a  siege,  in  order  to  taking 
proper  measures  ;  and  that,  on  the  other  side,  the  army 
sent  to  its  aid  might  communicate  its  designs  to  the  city 
besieged,  especially  by  the  assistance  of  telescopes. 
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No.  40. 

Description  of  a  cheap  and  efficaciovs  Ventilator  for  pre^ 
serving  Corn  on  Ship-board.  By  Thomas  South^ 
Esq.* 

(With  a  Plate.) 

THE  importation  of  grain  is.  a  precarious  traffic.  The 
produce  of  distant  countries^  or  even  of  those  near  home^ 
irJien  long  in  collectings  or  long  detained  on  ship-board^ 
b  flobject  to  heat,  soon  becomes  fetid,  and  is  often  so  far 
ipoiled  and  depreciated  in  its  value  as  to  sell  for  less  tluuk 
flue  original  cost.  Hence  the  merchant,  overwhelmed 
irith  losses,  regrets  his  patriotism,  grows .  shy  of  impor- 
lalion,  and,  unless  invited  by  a  certainty  of  gain,  drops 
Uae  trade^  even  whilst  the  nation  stands  in  need  of  sup- 
plies. 

The  remedy  here  proposed  is  a  simple,  cheap,  and,  I 
Irasty  efficacious  method  of  ventilating  grain  whilst  con- 
ised  on  ship-board ;  sufficient,  I  presume,  to  keep  it 
sweet  and  marketable  after  sustaining  a  tedious  voyage. 

Description  of  the  Ventilator,  with  References  to  the 
Figures  thereof  (See  Plate  9,  fig.  1  to  70 

Fig.  1,  is  a  cylindrical  air-vessel  or  forcing-pump,  of 
lead,  tin,  or  other  cheap  metal ;  its  internal  diameter  be- 
ing ten  inches,  and  its  length  three  feet ;  having  a  crutch- 
handled  piston  to  work  with,  and  an  iron  nosle,  viz.  a 
hollow  inverted  cone,  two  feet  long,  to  condense  the  air,  ^ 
and  increase  its  power  in  its  passage  downwards.  This  ^ 
eylinder  should  be  riveted  or  screwed,  by  means  of  an 
iron  collar  or  straps,  to  the  deck  it  passes  through,  both 

•  Tilloch,  ▼.  5,  p.  393.  From  the  Letters  and  Papers  of  the  Bath  and  WtM* 
oSSoglaiid  Sodety  for  the  bicouragement  of  Agrkiiltiue,  &c. 
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above  and  below,  as  at  a  a ;  and  shoald  be  farther  seeU'* 
red  by  some  hold-fa«t  near  b,  to  keep  it  steady  in  work- 
ing. 
'  Fig.  2j  is  a  bottom  of  wood,  four  inches  and  a  half 

Aick,  with  a  projecting  rim  at  its  base,  for  the  metal  cy- 
linder to  rest  on,  when  cemented  and  screwed  to  the 
wood.  The  centre  of  this  bottom  is  excavated,  for  the 
reception  of  the  crown  of  the  nosle.  In  the  same  figare 
the  nosle  is  represented  with  its  crown  like  a  bowl-diiih, 
to  condense  the  air  gradually,  without  resistance,  m  its 
advance  to  the  more  contracted  base  of  the  inverted  cone^ 
i.  e.  the  top  or  entrance  of  the  nosle.  About  two-thirds 
down  this  nosle  may  be  fixed  a  male  screw,  as  c  e^  for 
the  purpose  hereafter  mentioned. 

N.  B.  The  forcing-pump  should  be  cased  in  wood,  to 
protect  it  from  outward  bruises,  which  would  prevent  the 
working  of  the  piston,  and  ruin  its  effects.  The  leather 
round  the  embolus  should  be  greased  when  used. 

Fig.  3,  is  a  crutch- handle,  fastened  to  the  embolus  A 
by  its  iron  legs  B,  B. — A  is  a  cylinder  of  wood,  cased 
with  leather,  so  as  to  fit  well,  but  glide  smoothly  in  the 
metal  cylinder;  having  an  opening  as  large  as  its  strength 
will  permit,  for  tlie  free  access  of  atmospheric  air.  C  is 
a  valve,  well  leathered  on  its  top,  and  yielding  down- 
wards to  the  pressure  of  the  air  when  the  piston  is  raised 
up.  D  is  a  cross  bar  of  iron,  to  confine  the  valve,  so  that 
it  may  close  instantly  on  the  return  of  the  piston  down- 
wards. 

Fig.  4,  is  a  tin  pipe  or  tube,  of  less  than  four  inches 
diameter,  and  of  such  length  as,  when  fixed  to  the  base 
of  the  cylinder.  Fig.  1,  shall  admit  the  nosle  d,  Fig.  8, 
to  within  half  an  inch  of  the  valve  E,  at  the  bottom  of  the 
wooden  cylinder  F,  in  Fig.  4 ;  which  valve  E  will  then 
yield  to  the  pressure  of  air  condensed  in  its  passage 
through  the  nosle^  and  deliver  it  into  the  pipes  below\ 
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This  valve  mast  be  well  leathered  on  its  upper  surface, 
and  fastened  with  an  hinge  of  leather  to  the  cylinder  it 
IS  meant  to  close :  affixed  to  its  bottom  is  the  spindle  G, 
passing  through  a  spiral  spring  H^  which^  being  com- 
pressed on  the  descent  of  the  valve^  will^  by  its  elastici- 
ty, cause  it  to  rise  again^  close  the  aperture  above^  and 
retain  ihe  air  delivered  beneath  it.  On  connecting  this 
cylinder  with  the  upper  end  of  the  nosle,  at  e  e,  Fig.  2, 
we  most  carefully  prevent  any  lapse  of  air  that  way^  by 
a  bandage  of  oakum  smeared  with  wax^  on  which  to 
screw  the  cylinder^  like  the  joints  of  a  flute^  air-tight.  I 
is  a  bar  of  iron^  having  a  rising  in  its  centre^  wide  enough 
fw  the.  spindle  to  play  through^  but  at  the  same  time 
soffleiently  contracted  to  prevent  the  passage  of  the  spi- 
ral spring. 

Fig.  bj  is  an  assemblage  of  tin  pipes^  of  any  lengths, 
shtped  suitably  and  conveniently  to  their  situation  in  the 
ship,  to  the  form  of  wliich^  when  shut  into  one  another, 
they  must  be  adapted ;  observing  only^  that  the  neck  be 
straij^t  for  a  length  suffieient  to  admit  the  lower  end  of 
the  cylinder,  Fig.  %  as  high  as  the  letter  F,  or  higher. 

Fig.  6.  To  the  middle  pipe,  which  runs  along  the  bot- 
tom, should  be  fixed  a  perpendicular  one,  fully  perfora- 
ted,  to  convey  the  air  more  readily  into  the  centre  of  the 
heap ;  and  this  may  have  a  conical  top,  as  represented  iii 
the  plate,  perforated  with  a  smaller  punch  to  prevent  the 
air  from  escaping  too  hastily.  In  large  cargoes,  two  or 
three  of  these  perpendiculars  may  be  necessary;  and 
eaeh  should  be  well  secured  by  an  iron  bar  g^  screwed 
down,  to  prevent  their  being  injured  by  the  shifting  of  the 
cai^  in  stormy  weather  or  a  rolling  sea.  The  top  of  the 
conical  cap  of  these  pipes  may  reach  two-thirds  up  the 
cargo. 

Fig.  7,  is  a  valve  of  the  same  construction  as  that  re- 
presented in  Fig.  4,  but  inclosed  in  a  tube  of  brass,  having 
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a  female  screw  at/y>  adapted  to  the  male  screw  c  c^  oil 
the  nosle  Fig.  S,  and  may  then  be  inserted  into  the  head 
of  the  pipe  Fig.  ff.  This  will  add  to  the  expense ;  bnt^  in 
a  lai^  apparatus^  is  to  be  preferred,  as  a  more  certain 
security  from  lapse  of  air,  than  the  junction  of  the  tube 
Fig.  %  to  the  neck  e  6  in  Fig.  S. 

N.  B.  f  e  is  a  neck  of  wood,  making  a  part  of  the  bot- 
tom Fig.  S,  whereon  to  secure  the  tobe  Fig.  4,  when  ap- 
plied to  the  nosle.  The  joints  of  the  pipes,  when  put  to- 
gether for  use,  should  be  made  air-tight,  by  means  of 
bees- wax  or  some  stronger  cement,  till  they  reach  the 
bottom  of  the  vessel,  when  there  is  no  further  need  of 
this  precaution.  The  horizontal  pipes  should  run  by  the 
side  of  the  kelson  the  whole  length  of  the  hold.  The  tin 
plates  of  which  K  is  made,  should  be  punched  in  holes^ 
like  the  rose  of  a  watering-pot,  in  two  or  three  lines  only 
at  most,  and  then  formed  into  a  tube,  with  the  rough  side 
outwards.  L  may  have  four  or  five  lines  of  the  like  per- 
forations. M,  and  the  rest,  should  gradually  increase  in 
their  number  as  they  advance  towards  the  middle  of  the 
hold,  and  continue  fully  perforated  to  the  last  pipe^ 
Miiich  sliould  be  closed  at  its  end  to  prevent  the  ingress 
of  the  corn.  It  is  the  centre  of  the  cargo  which  most  re- 
quires ventilating,  yet  air  should  pervade  the  whole. 
Like  the  trade-winds,  it  will  direct  its  course  to  the  part 
most  heated,  and,  having  effected  its  salutary  purpose 
there,  will  disperse  itself  to  refresh  the  mass. 

Wlierc  the  hatches  are  close-caulked,  to  prevent  the 
influx  of  water,  vent-holes  may  be  bored  in  convenient 
parts  of  the  deck,  to  be  bunged  up  and  opened  occasion- 
ally, from  M'heuce  the  state  of  the  com  may  be  known 
by  the  eflluvia  which  ascend  when  the  ventilator  is  work- 
ing. 

The  power  of  the  ventilator  is  determined  by  the 
srqnare  of  its  diameter  multiplied  into  the  length  of  the 
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stroke^  and  that  again  by  ihe  number  of  strokes  in  any 
given  time. 

To  find  tbe  area  of  a  circle^  and  tbe  solidity  of  a  cy. 
linder  raised  on  that  circle^  Archimedes  gives  the  follow- 
ing proportion : — 

As  1  is  to  .785398  decimal  parts^  so  is  the  square  of 
the  diameter  to  the  area  of  the  circle. 

And^  as  1  is  to  .789398^  so  is  the  square  of  the  diamcr 
ter,  multiplied  by  the  height,  to  the  solidity  of  the 
cylinder. 

The  cubical  contents,  both  of  the  cylinders  and  tubes, 
are  found  in  the  same  manner ;  their  difference  consist- 
ing not  in  shape,  but  solidity,  the  latter  being  hollow. 

Then,  to  find  the  contents  of  a  cylindrical  vessel  whose 
internal  diameter  is  ten  inches,  multiply  that  into  itself, 
aad  the  square  thus  obtained,  multiplied  by  .7894,  will 
^ve  the  contents  of  the  circle  in  cubic  inches ;  which, 
multiplied  again  by  twenty-four  inches  or  lengths  of  the 
fltroke,  being  the  proportion  of  the  barrel  filled  with  air, 
gives  in  cubic  inches  the  amount  of  each  discharge  on 
the  descent  of  the  piston.  As  thus  : 

Inches. 

Imemal  diameter  of  the  pump  or  tube    1 0 

X  10 

^:  lOOyor  square  of  the  diameteri 
which,  multiplied  by  .7854,  to  bring  the  contents  of 

the  square  to  the  con-^ 

tents  of  the  circle. 

Which,multipUcd  by  the  \  ^«'**°<*  ^T*cS^k  "^^  "**  °^ 

length  of  the  .troke,      J  24  inche.,  produces  1884 

cubic  inches. 

3141600 
1570800 


1884.9600 
which,  divided  by  231)1884.9600(8.1600  gallons,  which  is 
Wz«  tbe  number  of  cubic  inches  in  a  —  Vife^^  more  than 

wine  gallon,  quotes  8  galls.  369  8    gallons  at   a 

stroke  ;      allow 

1386  these     decimals 

for  waste  oC  w 
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in  each  stroke^  and  600  stroke*  to  be  made  in  a  minute. 

Then  8  gallons  discharged  at  a  strokes 
multiplied  by  60»  the  number  of  strokes, 

amounts  to  480  gallons  fier  nunute ; 
which  muiuplied  by  60,  the  minutes  in  an  hour»  produces 

38800  gallons  in  that  time ; 

and  that,  divided  by  353)3880or=l  14.3  tons.  (The  number  of  gal- 
lons in  a  ton,  both  wine  and  slup  measure)  quotes  1 14  tons  in  an 
hour. 

Then^  suppose  the  area  of  the  hold  of  a  ship  to  be  =' 
ISO  tons^  and^  when  freighted^  the  interstices  between  the 
grains^  together  with  the  area  between  the  surface  of  the 
eorn  and  the  underside  of  the  deck  =  5  tons  =  to  the 
quantity  of  mephitic  air  confined ;  such  being  the  lightest 
fluids  the  major  part  of  it  would^  soon  after  the  commence- 
ment of  tlie  operation^  be  forced^  by  the  atmospheric  air^ 
to  vent  itself  at  the  holes  provided  for  that  purpose  ;  and 
the  i*emainder  of  the  hour  being  employed  in  the  like 
ventilation^  five  tons  of  fresh  air  would  pass  above  twenty 
times  repeatedly  amidst  the  gi'ains^  to  cool,  refresh^  and 
sweeten  the  cargo.  A  purification  thus  administered  once 
in  ciglit-and-1'orty  hours,  would,  I  conceive,  be  amply 
sufficient  to  prestM-vc  the  corn  from  taint  or  injuiy,  be  the 
voyage  ever  so  tedious  :  and  unless  it  should  by  neglect 
have  overheated  and  grown  together,  or  settled  loo  close, 
the  labour  would  be  that  of  a  boy  only  :  for  thedury-girl 
at  her  churn  works  harder  than  he  otherwise  need  to  do 
at  this. 

My  air-vessel  is,  for  the  sake  of  cheapness,  confined  to 
the  naiTow  diameter  of  ten  inches ;  but,  as  the  contents 
of  circles  are  proportionate  to  the  square  of  their  diame- 
tcrs,  by  enlarging  that,  you  increase  their  power  accor- 
dingly ;  wherefore,  by  extending  the  diameter  to  four- 
teen inches,  the  contents  will  be  nearly  doubled ;  and, 
by  adding  ten  inches  more  to  the  length  of  the  stroke^ 
you  almost  treble  the  discharge  of  No.  1,  and  obtain  a 
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power  capable  of  ventilating  a  eargo  of  400  tons  within 
the  hour.  But  the  air-vessel  mnst  be  lengthened ;  the 
pipes  at  the  same  time  enlarged ;  the  metal  of  which  flie 
whole  is  constructed  be  in  substance  proportionable ;  and 
the  labour  be  that  of  a  man^  or  perhaps  two  upon  occa- 
sion. 

A  ventilator^  on  the  plan  and  dimensions  here  propo- 
sed, would  come  within  the  compass,  I  should' think,  of 
ive  or  six  guineas.  One  on  the  larger  scale,  caused  by 
the  increased  substance  of  Uie  metal^  and  the  extra  size 
and  length  of  the  pipes,  might  amount  to  twenty ;  which^ 
in  either,  is  under  fourpence  per  quarter  on  the  flrst  car- 
go ;  and  as  they  will  last  many  years  if  well  painted^ 
and^  when  not  in  use,  taken  to  pieces  and  put  carefully 
by,  I  flatter  myself  it  is  an  experiment  well  worth  trial ; 
particularly  if  a  premium  be  offered  to  the  ship-owner^ 
who,  by  means  of  such  machine,  imports  his  com  pure 
and  untainted  from  a  distant  land. 

(fbjectians  made  to  the  supposed  Effect  of  the  Ventilator^ 
averruledf  it  is  hoped^  by  the  Considerations  which  foU 
law  them. 

First,  The  holes  pierced  in  the  tin  tubes  which  are  to 
lie  under  the  corn,  seem  capable  of  issuing  (especially  if 
an  effort  be  made  upon  them)  a  much  larger  quantity  of 
air  than  the  forcing-pump  will  supply  in  a  given  time. 
Consequently,  a  given  quantity  of  these  holes,  under  a 
^ven  pressure,  will  be  capable  of  issuing  the  whole  sup- 
ply of  air,  without  any  assistance  from  the  remainder. 

Secondly,  If  these  positions  are  just,  it  must  happen^ 
that  if  a  cargo  of  corn  be  unequally  circumstanced  in  re- 
lation  to  its  permeability,  the  whole  of  the  air  discharged 
by  the  pump  will  issue  through  the  more  permeable  parts 
of  it,  without  affSecting,  in  any  degree,  the  less  permeable 
ones. 

VoLc  I.  B  r 
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Thirdly^  In  canoes  heated  in  any  degree^  and  in  those 
infected  by  that  worm  which  fastens  grains  together  by 
a  web,  the  parts  most  aflfected  become  much  more  close 
and  densely  packed  together  than  the  rest,  either  by  the 
swelling  of  the  heated  grains,  or  by  the  web  and  dang 
of  the  worms  which  occupy  the  intervals  between  the 
grains. 

If  so,  the  parts  of  a  cargo  which  require  the  most  ven- 
tilation will  receive  the  least ;  but,  in  all  cases,  it  seems 
likely  that  the  air  dischai^ed  will  not  regularly  permeate 
the  whole  of  the  cai^,  but  will  pass  through  the  parts 
where  the  grain  lies  lightest,  and  leave  untouched  those 
parts  where  it  is  most  closely  packed  together. 

Answer  to  the  preceding  Objections. 

Though  the  holes  appear  numerous,  tliey  must  be 
small,  lest  the  com  gain  admission ;  and  many  (especially 
of  the  upi>ermost)  will  be  nearly,  if  not  totally,  st(q»pcd 
by  the  pressure  of  the  grains  upon  them.  Besides,  the 
pipes  which  convey  the  air  towards  the  centre  are  not 
meant  to  be  so  fully  perforated  as  those  at  and  beyond  it; 
and  all  may  be  still  less  so,  if  in  practice  found  neccssar}\ 
But  as  the  quantity  of  air  delivered  by  the  forcing-pump 
within  five  seconds  of  time  is  equal  to  the  contents  of 
sixty  ^  feet  of  four-inch  pipe  within  the  first  minute,  the 

*  Thus  calculated : 

Inches. 
60  feet  4 

X  13  inches  x4 


Produces  720  inches  16  the  squai*e  of  the  diameter  of  the 

as  a  multiplier.  x  )7854  pipe. 

~  12>5664  or  area  of  the  circle. 

X         720  length  of  the  pipe  in  inches. 

Which,  divided  by  231  )9047,8080(=39, 1679  gallons  and  decimal 
partS)  the  whole  capacity  of  60  feet  of  pipe. 
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lir  (notwithstanding  the  manifold  perforalions,  obstructed 
is  it  is  in  meandering  through  a  mass  so  nearly  compact* 
ed  as  the  bottom  of  the  cargo  must  necessarily  be  by  the 
pressure  of  the  beap  above,)  will  undoubtedly  reach  to 
the  end  of  the  pipes,  and  consequently  affect  the  cargo 
even  there. 

Be  it  further  observed,  that  the  flux  of  air  compressed 
mto  an  balf-inch  stream,  in  its  passage  through  the  nosle, 
to  enable  it  to  overcome  the  resistance  of  the  spiral  spring 
B,  no  sooner  passes  the  valve  E,  than  it  expands  itself  to 
the  compass  of  the  pipe ;  by  which  expansion,  and  ex- 
tension (at  the  same  time)  forwards,  its  power  becomes 
BO  weakened,  that  small  egress  only  will  be  made,  till 
the  pipes  are  filled  with  a  fluid  more  dense  than  atmos- 
pheric air,  which  will  then,  as  is  justly  noticed,  issue 
irliere  it  flnds  the  least  obstruction,  unless  attracted  to  the 
^t  most  heated. 

Many  circumstances  may  cause  one  part  of  the  cargo 
to  be  less  permeable  than  the  rest;  should  it  prove  so, 
the  means  readily  offer  for  airing  and  purifying  even  this. 

Suppose  the  hatches  to  be  caulked  down,  and  the  hold 
Bade  impervious  to  water ;  in  such  case,  the  lapse  of  air, 
mder  the  obstructions  met  with  in  its  passage,  could  by 
■o  means  keep  pace  with  the  influx  from  the  forcing. 
pump ;  consequently,  if  the  holes  in  the  deck,  designed 
For  its  exit,  be  kept  close-stopped  till  the  pumper  feels 
resistance,  all  the  intervals  of  the  cargo,  be  they  ever  so 

Theuy  a  single  discharge  of  the  forcing  pump  being  eight  gal- 
loniyfiTe  such  discharges  amount  to  40  gallons^  which  is  more  than 
eijual  to  the  contents  of  6  feet  of  four-inch  pipe. 

And  as  on  the  larger  scale  of  ventilators  the  pipes  need  not  ex- 
ceed the  same  diameter,  the  power  of  the  air  injected,  when  its 
egress  is  stopt,  will  increase  sufficiently  to  force  its  way  through 
vebs,  mats,  and  other  obstructions,  though  impervious  to  theatmos* 
^ric  fluid,  unassisted  by  such  mechanic  sud. 
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minute  or  irregular,  must  be  occupied  by  fresh  air,  wliich^i 
when  permitted  to  escape,  will  carry  off  impurities  with 
it.  And  thus,  by  stopping  and  opening  such  vents  repeat- 
edly,  no  part  of  the  cargo  could  miss  of  purification,  and 
this  perhaps  may  be  the  best  mode  of  administering  it. 

Prevention  is  better  than  a  cure. 

In  a  vessel  equipped  with  the  apparatus  described,  the 
inattention  must  be  great,  if  the  corn  be  suffered  to  sus- 
tain any  injury  at  all.  By  an  early  use  of  it,  perspiration 
and  damps  will  presently  be  dried  away ;  heating  of 
course  will  be  prevented  ;  and  even  the  production  of 
the  pernicious  grub  alluded  to  :  for.  be  the  nidus  of  ijtt 
eggs  ever  so  productive,  their  embryos  will  not  vivify^ 
without  moisture  to  sustain  them.  Wherefore,  it  should 
aeem  that  the  corn-merchant  in  future  will  have  little  to 
fear,  save  the  influx  of  sea-water ;  and  even  this  (if  in 
small  f|uaiitities)  will,  by  the  frequent  use  of  the  ventila- 
tor, gradually  dry  away. 


No.  41. 

irecttons  for  constructing  a  cheap  Bed  and  elastic 
Frames  for  the  easy  conccyance  of  sick  or  UHPUndifd 
Persons.  Invented,  and  most  humbly  presented  to  his 
Royal  Highness  the  Commander  in  Chief  By  Patrick 
CiMCHTON,  Lieutenant -colon  el  of  the  Second  Hegiment 
Hoyal  Edinburgh  Volunteers. 

(With  a  Plate.) 

Directions  for  the  Construction  of  the  Elastic  Frame. 

REFERENCES. 

THE  lower  frame  A  A  (Plate  9,  fig.  8.)  is  made  of  ash 
w  elm,  seven  feet  long,  and  five  feet  four  inches  broad. 
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B  B.  Two  strong  wooden  pillars,  bonnd  on  the  sides 
by  two  circular  pieces  of  iron,  for  supporting  the  elastic 
frame. 

G  G  G.  The  elastic  frame,  made  of  the  best  ash,  snp- 
ported  by  the  wooden  pillars,  and  semicircular  pieces 
of  iron. 

£  E.  The  frame  or  cott,  containing  a  mattress  or  pelisse, 
stuffed  with  straw. — Two  or  three  hammocks  may  be 
suspended,  and  will  answer  as  well  as  the  cott. 

F  F.  Rings  and  iron  hooks,  by  which  the  cott,  bed,  and 
mattress  are  supported. 

G  G  G.  Four  handles  projecting  from  the  under  frame, 
one  foot  three  inches  long  each,  by  which  the  whole  may 
be  carried  by  four  men. 

H  H  H  H.  Four  semicircular  hoops,  over  which  a  cover 
can  be  thrown,  to  protect  the  patient  from  the  weather. 

The  under  frame  and  pillars  should  be  made  of  ash  or 
elm,  well  seasoned. 

The  elastic,  or  upper  frame,  should  be  made  of  ash, 
remarkably  clean  and  well  seasoned,  thick  in  the  middle 
where  it  is  supported,  and  tapering  towards  the  ends. 

The  total  expense  of  the  whole,  including  the  iron- 
work, should  not  exceed  four  pounds  ten  shillings. 

Directions  for  using  the  Bed  and  Frame. 

The  lower  frame  may  be  fastened  by  ropes  to  any  cart 
or  waggon,  of  the  same  size,  or  larger  than  itself. 

The  sick  or  wounded  person  should  first  be  placed  ii| 
the  bed.  The  frame  should  then  be  placed  over  the  bed, 
and  the  ropes  at  the  head  of  the  bed  suspended  upon  the. 
iron  hooks. 

Then  the  ropes  at  the  feet  should  be  hooked  up. 

The  frame,  containing  one  or  two  sick  men,  can  be 
easily  lifted  by  the  four  handles  by  four  men,  and  carried 
to  any  distance  to  a  cart  or  baggage- waggon. 
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The  lower  frame  is  then  fixed  to  the  eait  by  ropes,  sad 
the  machine  is  ready  to  move* 

When  the  sick  are  taken  from  the  baggage-cait,  th 
whole  frame  shonld  be  lifted  at  once,  and  carried  to  th 
hospital. 

The  bed  should  then  be  unhooked,  first  at  the  feet  vA 
then  at  the  head,  and  the  frame  taken  away. 

Upon  large  English  waggons,  two  or  three  of  thm 
frames  may  be  conveniently  placed. 

If  tlie  carts  of  any  district  are  too  small  for  the  breadA 
of  the  frame,  it  may  be  made  narrower,  so  as  to  adapt  il 
to  that  conveyance. 


When  the  machine,  which  is  delineated  in  the  plate, 
was  first  invented,  it  was  solely  intended  for  the  use  of  the 
army. 

To  this  purpose  it  has  been  successfully  applied ;  and 
is  in  coipmon  application  in  several  of  the  garrisons  of 
Great  Britain,  as  affording  the  easiest  means  of  transport- 
ing  sick  or  wounded  soldiers,  from  garrison  or  qnuters, 
to  the  hospital* 

Since  the  time  of  its  being  adopted  by  the  army,  it  has 
likewise  been  brought  into  the  service  of  a  great  many  rf 
the  public  hospitals,  not  only  for  the  purpose  of  convey- 
ing maimed  or  bedridden  patients  from  their  houses  to 
the  wards,  but  for  removing  such  patients,  as  were  under 
ihe  necessity  of  undergoing  operations,  from  the  wards  to 
the  operation  room,  and  returning  them  again  from  the 
operation  room  to  the  wards,  without  subjecting  them  to 
the  necessity  of  being  dressed,  or  even  removed  from  the 
beds. 

Having  successfully  answered  these  purposes,  it  has 
of  late  been  used,  wlien  fixed  upon  a  cart,  waggon,  or 
upon  the  carriage  of  a  postchaise,  for  removing  wounded 
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(MMoii^y  or  such  M  were  afflicted  wtth  disease^  and  who 
irere  anable  to  support  the  motkm  c^  a  chaiae  or  coaeh^ 
bom  different  parts  of  the  eoontry  to  the  towns  where 
they  might  enjoy  the  beneflt  of  medieal  advice. 

IJQ  this  manner^  the  use  of  it^  in  Scotland^  has  become 
rf  late  very  general^  and^  fortunately,  very  beneficial  to 
those  who  have  travelled  in  it ;  all  of  them  concurring, 
Hmt  they  were  insensible  of  any  jinpleasant  motion  during 
Vmw  respective  journeys. 

i»)^To  enumerate  the  instances  of  its  successful  applica- 
$em  in  this  manner  would  fill  a  small  volume ;  but  a  few 
ft|Bt8  will  enable  the  public  to  appreciate  its  value. 
i;  A  person  was  brought  in  it,  witii  a  compound  fracture 
la  the  thi^  bone,  from  the  west  Highlands  to  Edinburgh, 
a  distance  of  7^  miles,  in  two  days. 
.  J^^ntleman,  with  an  attack  of  gout  both  in  his  hands 
nil  feet,  was  removed  from  Edinbui^h  to  the  north  of 
Bagland,  about  140  miles,  in  three  days. 
%.  In  both  these  instances,  and  a  great  many  more,  the 
bed  and  frame  were  suspended  to  the  carriage  of  a  post- 
efcaise,  and,  with  a  servant  sitting  in  front,  travelled  post. 

Some  hundreds  of  examples  can  be  adduced  of  the  re* 
Moval  of  patients  by  its  means,  when  fixed  on  a  cart  or 
waggon ;  and  in  many  of  these  the  patients  were  in  a^ 
ftate  of  the  most  severe  bodily  distress  and  debility. 

In  all  these  removals,  the  patients  have  borne  testimo- 
py  to  their  enduring  no  additional  pain  or  inconvenience 
from  the  motion  of  the  machine ;  all  of  them,  even  in  the 
most  severe  cases,  declaring^  that  they  were  alike  insen- 
sible of  bodily  fatigue,  or  of  the  least  increase  of  pain, 
jfrom  the  mode  of  conveyance. 

The  royal  colleges  of  physicians  and  surgeons  of  this 
place  have  bestowed  upon  it  the  most  unlimited  approba- 
tion, both  by  letters  addressed  to  the  inventor,  and  in  tlie 
loblications  of  several  of  their  members. 
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In  consequence  of  thede  proofs  of  its  successfal  eflReet% 
and  these  encomiums  from  tlie  learned  and  lespectabk 
bodies  who  are  so  well  enabled  to  decide  regarding  iti 
merits,  a  number  of  applications  have  of  late  been  ad- 
dressed to  the  inventor^  soliciting  him  to  describe  and  de- 
lineate the  machine^  so  as  it  might  be  introduced  iido 
general  use  in  the  various  quarters  of  the  kingdom. 

To  save  time  in  complying  with  these  requests^  hi 
adopted  the  method  of  printing  and  circulating  these 
plates,  accompanied  with  a  description,  which  will  clear- 
ly demonstrate,  at  how  very  small  an  expense,  and  witt 
how  very  little  mechanical  art,  the  elastic  frame  can  It ' 
constructed ;  for,  in  fact,  there  is  no  village  in  Britu% 
in  which  an  ordinary  smith  and  carpenter  reside,  when 
it  may  not  be  easily  made. 

Under  these  circumstances,  the  inventor  feels  it  %Ug 
he  owes  to  his  country,  and  to  those  suffering  bodily  db- 
tress,  to  give  it  all  the  publicity  in  his  power ;  with  wUek 
view,  and  with  the  most  ardent  wishes  for  its  contuniog 
to  prove  beneficial,  in  mitigating  the  distresses  of  sod 
as  may  require  its  aid,  this  account  is  submitted  to  te 
public. 

Ga>'field  Place, 
17th  Sept.  1807. 

Indelible  Ink. 

&  Lunar  Caustic,  51:  weak  solution  of  Galls,  33.  The  cloth  itio 
be  first  wetted  with  a  solution  of  one  ounce  of  salt  of  Tartar  dissolved 
in  ^i  fs  of  water,  and  must  be  quite  dry  before  using  the  ink. 

Month,  Mag.  M.  HO. 
ANOTHER. 
Dissolve  4  drachms  of  Lunar  Caustic  in  4  oz.  of  rain  or  river  water. 
To  the  clear  solution  add  60  drops  of  an  infusion  of  2  drachms  of  pow- 
dered galls  in  a  gill  of  boiling  water. 

The  cloth  is  to  be  previously  wetted  with  a  solution  of  I  ounce  of 
pearl  ash  in  4  oz.  of  water,  and  buffered  to  dry  thoroughly. 

Phiiad.  Med.  Mus.  FoL  1 
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on  the  surface  of  the  sifted  charcoal^  was  of  the  nature 
of  inflammable  gas,  which  is  equally  unextinguishable.*^ 

The  moisture  of  the  atmosphere,  of  which  fresh  made 
charcoal  is  very  greedy,  appears  to  me  to  have  concur- 
red in  the  developement  of  the  inflammable  gas^  and  tin 
combustion  of  the  charcoal. 

It  has  been  observed,  that  charcoal  powdered  and  laid 
in  large  heaps  heats  strongly. 

Alder  cliarcoal  lias  1)6en  seen  to  take  fire  in  the  ware- 
houses, in  which  it  has  been  stored. 

About  thirty  years  ago  I  saw  the  roof  of  one  of  the 
low  wings  of  the  Mint  set  on  flre  by  the  spontaneous 
combustion  of  a  large  quantity  of  charcoal^  that  had 
been  laid  in  the  garrets. 

Mr.  Malet,  commissary  of  gunpowder  at  Pontailler, 
near  Dijon,  has  seen  charcoal  take  fire  under  the  peifle. 
He  also  found,  that  when  pieces  of  saltpetre  and  teim- 
stone  were  put  into  the  charcoal  mwtar^  the  expIosioB 
took  place  between  the  fifth  and  sixth  strokes  of  the  pH-  j 
tie.  The  weight  of  the  pestles  is  80  pounds  each^  half  ^ 
of  this  belonging  to  the  box  of  rounded  bell  metaly  ia 
which  they  terminate.  The  pestles  are  raised  only  one 
foot,  and  make  46  strokes  in  a  minute. 

In  consequence  of  the  precaution  now  taken^  to  pound  ' 
the  charcoal,  brimstone,  and  saltpetre  separately,  no  ex^  . 
plosions  take  place ;  and  time  is  gained  in  the  fabric 'V 

*  [Messrs.  Aikins  must,  I  presumCt  advert  to  the  abore  fact,  in  the  IbUonip 
quotation  from  their  Chemical  Dictionar}'» vol-  1.  p.  238.  although  theiricfieitnce 
iimadetoNo.36of  IhcAn.  tleChimie.    Ed.] 

"  llie  affinity  of  charcoal  for  oxygen  is  so  considerable^  that  instancet  hm 
beea  known  of  its  undergoing  spontaneous  combustion  by  simple  contact  wA 
the  air.  An  occurrence  of  this  kind  took  plac«  at  the  powder  mills  of  Essoime  in 
ftanee.  (An.  de  Chim.  36.  p.  93)  A  large  quantity  of  recently  burnt  charootlkid 
been  ground  in  the  usual  manner,  and  was  deposited  in  a  large  receptacle  Ibrfii- 
ture  use ;  some  days  after,  the  door  of  the  magazine  being  opened  in  order  to 
remove  a  part  of  the  charcoal,  an  extraordinary  heat  was  perceived,  and  inuK' 
diately  a  train  of  fire  was  observed  spreading  over  the  surface  of  the  chsrcoal» 
and  which  was  not  extinguished  without  much  difficulty.'* 


S 


Spontaneous  Decomposiiion  of  a  Piibrieqfl^:   ^ 

Gon^  since  the  paste  is  made  in  eight  hours^  that  fornieity 
required  foar  and  twenty. 

Every  wooden  mortar  contains  twenty  ponttdfd  of  (Airf 
mixture,  to  which  two  pounds  of  water  are  addied  gni^ 
duaUy.  The  paste  is  first  corned :  it  is  then  glkzed, 
that  is,  the  corns  are  rounded,  by  subjecting  them  to  thd 
rotatory  motion  of  a  barrel,  through  which  an  toth 
pasMfl :  and  lastly,  it  is  dried  in  the  sun,  or  in  a  kind  6i 
stove. 

Experience  has  shown,  that  brimstone  is  not  ess^tiaf 
to  the  preparation  of  gunpowder;  but  that  Which'  i^ 
Biade  without  it  falls  to  powder  in  the  air,  and  will  not 
bear  carriage.  There  is  reason  to  believe,  that  the  brim- 
stone forms  a  coat  on  the  surface  of  the  powder,  and  pre:. 
Vents  the  charcoal  from  attracting  the  moisture  of  the' 
dr. 

The  goodness  of  the  powder  depends  on  the  excel- 
lence of  the  charcoal ;  and  there  is  but  one  mode  of  ob- 
taining this  in  perfection,  which  is  distillation  iii  cldse* 
vessels,  as  practised  by  the  English. 

The  charcoal  of  our  powder  manufkctories  is  at  pre- 
stant  prepared  in  pots,  where  the  wood  receives  the  imme- 
diate action  of  the  air,  which  occasions  the  charcoal  to 
midergo  a  particular  alteration. 

Spontaneous  Decomposition  of  a  Fabric  of  SiUc* 

On  the  night  of  March  19th,  180S,  during  the  session 
of  Congress  at  Washington,  Jonathan  Dayton,  one  of 
tlie  senators  then  attending  from  the  state  of  New- Jer- 
sey, sustained  a  loss  of  a  pair  of  black  silk  stockings  in' 
an  uncommon  manner.  On  undressing  himself  at  bed- 
time, his  stockings  were  the  last  of  his  garments  which 
be  took  oft     The  weatlier  being  cold,  he  wore  two  pair^ 

*  Medical  BeposHorja  vol  I.  p.  45a 
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ibt  inner  of  wool  and  the  outer  of  silk.  When  he  strips 
ped  off  the  silk  stockings^  he  let  them  drop  on  a  woollen 
carpet  lying  by  the  bed-side ;  and  one  of  his  gattersi 
which  was  of  white  woollen  ferretin^  fell  down  with  the 
stockings.  The  under-stockings,  on  being  pulled  oi^ 
were  thrown  at  some  distance^  near  the  foot  of  the  bed. 
He  observed,  on  separating  aad  removing  the  silk  stock- 
ings froni  the  woollen  ones,  Uiat  there  was  an  unjignil 
snapping  and  sparkling  of  electric  matter.  But"  W  he 
had  been  long  acquainted  wjth  the  appearance^  it  attract- 
ed but  tr9.nsient  notice. 

He  fell  asleep^  and  remained  undisturbed  until  morn- 
ing, when  the  servant  entered  to  kindly  the  fire,  Tlie 
man  observed  that  one  of  the  leather  slippers^  lying  QB 
ijxe  carpet,  and  partly  covered  b^  one  of  the  stockingB, 
was  very  much  burnt.  Mr.  Dayton  then  rose,  and  foimd 
that  the  leather  over  which  the  stockings  had  lain  was 
converted  to  a  coal.  The  stockings  were  changed  to  a 
brown,  or  what  is  commonly  called  a  butternut  cohwr. 
And  although,  to  the  eye,  the  stitches  of  the  legs,  and 
even  the  threads  of  their  clocks,  appeared  to  be  ^m  and 
entire,  yet,  as  soon  as  an  attempt  was  made  to  touch  and 
handle  them,  they  were  found  to  be  wholly  destitpte  of 
cohesion,  their  texture  and  structure  being  altogether  de- 
stroyed. Nothing  but  a  remnant  of  carbonic  matter  was 
left,  except  that  a  part  of  the  heel  of  one  of  the  stock- 
ings was  not  decomposed. 

Though  this  destruction  of  the  stockings  took  place 
during  the  night,  when  nobody  saw  the  manner  and  cir* 
cumstances  of  the  process,  yet  there  was  evidence  enoo^ 
of  the  evolution  of  much  caloric  while  it  was  going  on : 
for  every  thing  in  contact  witli  the  stockings  was  tunfd 
to  coal  or  cinder.  Beside  the  clipper  before  mentioned, 
the  garter  was  burned.  It  had  fallen  partly  on  the  car- 
pet, and  partly  on  and  between  the  stockings.     As  far  as 
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it  toached  the  stockings  it  was  perfectly  disoipuiized  and 
carbonated^  and  immediately  beyond  that  limit  was  n 
aound  as  ever.  The  part  of  the  carpet^  with  its  fringei 
which  lay  between  the  stockings  and  the  floor^  was  in 
like  manner  totally  destroyed^  just  as  far  as  it  was  co- 
vered by  the  stockings^  and  no  fartiien  The  wooden 
plank^  which  was  of  pitch-pine^  was  also  considerably 
•eorched ;  and  beneath  the  place  where  the  thickest  folds 
of  the  stockings  had  lain^  was  converted  to  charcoal  or 
lamp-black  to  a  considerable  depth.  In  throwing  down 
the  stockings  when  they  were  pulled  off^  it  happened 
that  aboat  a  third  part  of  the  length  of  one  of  thfem  fell 
0ot  upon  the  carpet^  but  upon  the  bare  floor.  This  part 
of  the  stocking  was  decomposed  like  the  rest^  and  the 
floor  very  much  scorched  where  it  had  lam. 

There  was  very  little  fire  on  the  hearth^  and  the  little 
fliere  was^  was  eight  or  nine  feet  distant.  The  candle  had 
been  carefully  extinguished^  and  stood  on  a  table  in  an- 
other direction^  and  about  equally  distant.  Indeed^  no 
application  of  burning  coals  or  of  lighted  candles  could 
kave  produced  the  effects  which  have  been  described. 
it  would  seem  that  the  combustion^  if  it  may  be  so  call- 
ed^ proceeded  from  a  surcharge  of  anticrouon  (caloric)^ 
or  electron  (electricity)^  in  the  silk^  accumulated  by 
means  not  well  understood ;  and  that^  not  being  refera- 
ble to  any  known  external  agent^  it  may,  in  the  present 
state  of  our  information^  be  termed  spontaneous. 

The  substances  chiefly  consumed  were  leather,  wool;, 
ailk,  and  resinous  wood.  The  linen  lining  of  the  slipper 
was  indeed  destroyed  as  far  as  the  leather  it  touched  was 
destroyed.  But  where  it  did  not  come  in  contact,  it 
eseaped,  and  the  fire  showed  no  disposition  to  burn  even 
the  linen  beyond  the  boundaries  prescribed  to  it  on  the 
leather. 

What  is  the  theory  of  this  phenomenon  ?    With  what 
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•tber  fiictg  18  it  iaimediately  coimeeted  ?  Wliaieyer  nn 
9ft  scienee  may  determine  on  these  pointb,  one  tlmg 
aeeme  to  be  evident^  that  if  spontaneous  ccmiibastion  eaa 
happen  thus  to  bodies  so  little  mflammable  as  leathery 
silk^  and  wool^  that  instances  of  its  occurrence  in  bodies 
easier  to  bum  are  more  frequent  than  is  generally  si^ 
posed. 

Ignition  of  a  Carboy  qf  Aqmforiis.^ 

Sir — An  .extraordinary  accident  lately  happened  is 
my  neighbour,  Mr.  Watts,  chemist^  in  the  Strand^  which 
has  excited  the  attention  of  several  persons  of  his  po- 
fession.  I  am  anxious  your  ingenious  readers  should 
know  some  particulars  respecting  it ;  and  if  you  will  ia^' 
dulge  me  by  inserting  briefly  an  account  of  the  affiu^  I 
shall  feel  obliged,  as  it  might  in  future  prevent  a  more  se- 
rious evil. 

Wr.  Watts  had  taken  into  his  premises^  as  usosli  a 
carboy  of  aquafortis,  and  from  some  unknown  cause,  tliB 
following  morning,  his  warehouse  appeared  to  be  on 
fire  ;  there  being  a  great  quantity  of  smoke  seen  issuing 
from  many  parts  of  the  building.  On  entering  the  aptrt< 
ment,  the  carboy  was  on  fire,  and  more  than  half  con- 
sumed. I  saw  the  remains  of  the  basket  and  straw  ta- 
ken into  the  yard.  The  air  quickly  revived  the  fire,  a&d 
I  have  no  doubt  but  1  could  vj&ry  easily  have  blown  it  in« 
to  a  flame.  Particular  inquiiy  was  made  respecting  the 
straw,  and  it  appears  to  have  been  perfectly  clean  and 
new.  There  was  no  turpentine,  or  other  inflammable 
spirits,  within  a  foot  of  the'  spot  where  the  carboy  stood ; 
and  it  has  very  much  surprised  all  who  have  seen  ii, 
how  the  acid  could  ignite  such  materials  without  the  aid 
of  other  agents.     Perhaps  some  of  your  scientific  cor- 

•  Tilloch,  vol.  36.  p.  234 
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tespoadente  ean  ajBsign  a  cause  for  this  strange  event^ 
which  does  not  appear  to  be  generally  known,  and  may 
poini  oat  a  remedy  for  preventing  a  more  serious  confla- 
gration.   I  am^  sir,  your  obliged  humble  servant, 

R.  Teed. 

LtneaHer  Court,  Strand, 
11  Sqpteinber,  I8ia 


Mapii  DisoTganixation  of  the  Human  Body.^ 

Ox  the  night  of  the  16th  of  March,  180S,  in  one  of 
Old  lowns  of  the  state  of  Massachusetts,  the  body  of  an 
dderly  woman  evaporated  and  disappeared  from  some 
ptemal  and  unknown  cause,  in  the  duration  of  about  one 
Imir  and  an  half.    Part  of  the  fkmily  had  gone  to  bed^ 
nd  the  rest  were  abroad.    The  old  woman  remained 
Mrake  to  take  care  of  the  house.    By  and  by  one  of  the 
grand-children  came  home,  and  discovered  the  floor  near 
llie  hearth  to  be  on  fire.    An  alarm  was  made,  a  light 
hftoogiht,  and  means  taken  to  extinguish  it.    While  these 
ttungpi  were  doing,  some  singular  appearances  were  ob- 
served on  the  hearth  and  tiie  contiguous  floor.    There 
was  a  sort  of  greasy  soot  and  ashes,  with  remains  of  a 
haman  body,  and  an  unusual  smell  in  the  room.    All  the 
elothes  were  consumed  ;  and  the  grandmother  was  miss- 
ing-    It  was  at  first  supposed  she  had^  in  attempting  to 
B^it  her  pipe  of  tobacco,  fallen  into  the  fire,  and  been 
Immed  to  death.    But  on  considering  how  small  the  fire 
was,  and  that  so  total  a  consumption  could  scarcely  have 
bappened  if  there  had  been  ten  times  as  much,  there  is 
more  reason  to  conclude  that  this  is  another  case  of  that 
apontaneous  decomposition  of  the  human  body,  of  which 
there  are  several  instances  on  record.    It  is  to  be  regret- 
ted the  particulars  have  not  been  more  carefully  noted. 

•  TiDocbi  i-ol.  14  p.  96. 
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Jl  singular  Ignition  and  Oxyiation  of  Iron.* 

Br^  Juch  gives  the  following  sin^lar  notice : — 
^^  I  had/^  says  he^  ^^  a  small  leather  flask  filled  with 
iron  filings^  which  I  frequently  used  with  my  electropho- 
ms  both  charged  and  uncharged.  I  had  occasion  one 
day  for  a  quantity  of  pure  iron^  and  having  no  othcar  at 
hand^  had  recourse  to  the  filings  in  the  flask^  which  I 
knew  were  pure.  I  emptied  it  on  a  piece  of  paper.  I 
laid  the  paper  on  my  hand  in  order  to  convey  it  to  the 
place  of  its  destination ;  but  I  had  scarcely  held  it  a  ftw 
seconds  when  I  perceived  a  strong  heat^  which  increased 
80  much  that  I  could  no  longer  hold  the  paper.  Some 
minutes  after^  the  paper  became  brown^  and  at  lengft 
took  fii-e.  It  did  not,  however,  flame.  The  iron  fifinp 
were  in  a  state  of  ignition ;  and  when  the  heat  had  de- 
creased, I  found  the  iron  converted  into  a  highly  friaUe 
oxyd." 

No.  43. 

Agenda  ;  or  a  Collection  of  Observations  and  Researeiei 
the  Results  of  which  may  serve  as  a  Foundation  fif& 
Theort/  of  the  Earth.     By  M.  De  Saussube. 

(Continued  from  page  267.) 

CHAP.  XVIII. 

A.  Observations  to  be  made  on  Volcanoes  at  the  Tim  ((f 

an  Eruption. 

1.  The  form,  dimensions,  and  elevation  of  the  crater. 

^.  The  colour,  elevation,  and  other  sensible  quab'ties 
of  the  flames  and  the  smoke. 

8.  Phenomena  which  preceded  the  eruption,  subterra- 
nean noise,  earthquakes,  extraordinary  movements  of  tbo 
sea. 

4.    Phenomena  which  aceoMipany  the^ eruption;  a« 

•  Tllloch,  vol.  5.  p.  203. 
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thunder^  lightning,  positive  or  negative  eleetricity,  sub- 
tenrane&n  noise,  earthquakes :  scorisB,  ashes,  and  stonev 
thrown  up ;  to  what  height  and  distance. 

6.  Bmell  of  the  smoke.  In  general  it  indicates  the  sol- 
phareoos  acid;  but  it  may  indicate  also  bitomen  and 
coal. 

6.  Nature  of  the  gases  which  escape  during  the  ertip* 
tion. 

7*  Velocity  of  tl|e  lava.  Its  degree  of  fluidity  com* 
pand  with  the  inclination  of  the  ground  over  which  it 
flows. 

8.  To  measure,  if  possible,  the  degree  of  its  heat 
when  it  issues  from  the  volcano. 

9.  Whether  the  lava  appears  to  be  in  a  state  of  com* 
Imstion,  or  only  incandescence. 

10.  Whether  it  does  not  cool  more  slowly,  and  aecord-* 
mg  to  other  laws,  than  that  of  the  bodies  heated  or  melt* 
ed  in  our  furnaces. 

10.  A.  Can  it  be  supposed  that  the  matter  thrown  np 
by  volcanoes  was  not  inflamed,  or  even  in  a  state  of  in* 
candescence,  in  the  bowels  of  the  earth ;  and  that  it  is 
mily  the  contact  of  the  air  which  gives  it  these  qualities? 

11.  Whether  the  sudden  cooling  of  lava  in  the  air  or 
in  water  divides  it  into  prismatic  columns,  such  as  those 
of  basaltes. 

19.  Whether  it  be  true  that  scoria  newly  thrown  np^ 
and  suddenly  cooled  by  its  rapid  passage  through  the 
air,  seems  covered  with  a  bituminous  varnish* 

13.  And,  in  general,  whether  the  mountain  throws  np 
bituminous  matter  or  any  thing  that  resembles  the  resi* 
daum  of  the  combustion  of  coal,  or  whether  it  rather 
throws  up  pyrites  or  the  residuum  of  their  decomposition. 

14.  To  ascertain  by  observations,  and  even  by  expe- 
•  riments,  whether  it  may  not  be  possible  that  pyrites  or 

other  ferruginous  matters  decomposed  by  water^  tfBdta|| 
Vol.  r.  t  t  ^^ 
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a  fermentation^  whieh^  aeting  on  grand  maases,  may  dii. 
engage  a  sufficient  heat  to  produce  the  effects  of  a  ?€l* 
cano. 

1 9.  Or  whether^  as  M.  Romme  thinks,  the  fire  of  vol- 
canoes is  kept  up  by  matters  accumulated  by  rivers  tal 
currents  of  the  sea. 

16.  To  search  for  means  of  ascertaining  the  depfli  of 
the  focus  of  the  volcano. 

17*  To  examine  whether,  at  the  moment  when  in 
{eruption  begins  to  take  place,  there  is  any  remarkiUe 
change  in  the  tides,  currents,  springs,  and  the  neaicit 
ppiracles  and  volcanoes. 

18.  Muddy  eruptions :  their  height,  bulk,  natnie  d 
the  water  they  contain ;  whether  it  be  saline :  nature  of 
the  earth  and  stones  thrown  up ;  whether  it  contains  oaa 
shells,  of  what  kinds,  and  in  what  state.  Watery  erup- 
tions :  the  same  researches :  whether  they  hold  in  sok- 
tion  earths  not  usually  soluble  in  water.^ 

B.  Obaervations  to  be  made  ai  all  Times  on  Vckanoes 

decidedly  such. 

10.  Nature  of  the  countiles  and  mountains  between 
which  they  are  found. 

20.  History  of  the  volcano :  its  foi-m,  height,  uid  ex- 
tent in  the  most  ancient  times ;  its  successive  changes 
down  to  the  present  moment ;  its  lateral  mouths,  and  the 
epochs  of  their  formation. 

SI.  Chronology  and  enumeration  of  its  different  erup- 
tions ;  description  of  them,  and  their  most  remarkable 
characters. 

83.  To  descend,  if  possible,  into  the  craters  of  extiB- 
guished  volcanoes;   to  measure  their  depth;  descrite 

*  To  observe  those  excavations  from  which  considerable  currents  of  sir  if 
su^  eitlier  periodically  or  constantly.    Til. 


'k 


T. 


a  TkMifof  ihe  Earfk.  aSi 

flkeir  fortti^  the  nature  of  their  eides^  their  strata^  and  the 
concretions  adhering  to  them^  such  as  sulphur^  salt^  &«• 

.88.  A.  To  observe  the  fnmarolesy  or  jets  of  smoke, 
often  aeid^  which  arise ;  their  temperature,  their  natorci 
and  flieir  effects  on  the  lava  with  which  they  come  in 
contact. 

88.  To  examine  the  fissures  j  whether  they  contain 
metallic  or  stony  crystallisations,  which  may  be  consi^ 
dered  as  sublimed,  and  formed  by  the  crystallisation  of 
substances  reduced  to  the  state  of  smo&e  or  vapour. 

M.  The  nature  of  the  stretms  of  cooled  lava ;  their 
extent  and  thickness. 

80.  Whether  it  be  true  that,  in  general,  they  are  po- 
ranfl  both  at  the  upper  and  lower  surfaces  of  the  strata^ 
and  compact  in  the  interior  part. 

86.  To  study  the  nature  of  the  different  currents  placed 
dbove  each  other^  in  order  to  ascertain  the  difference  thai 
may  have  taken  place  in  the  focus  of  the  volcano,  and 
even  in  the  source  of  its  lava. 

87.  To  examine^  in  general,  in  the  laVa,  the  nature  of 
the  earth  and  stones  of  wMch  it  has  been  formed. 

8y.  A.  To  study  the  origin  of  the  crystals  found  en- 
closed in  the  lava,  as  the  white  garnets  or  leucites  in  that 
of  Vesuvius^  in  order  to  ascertain  whether  these  crystals 
have  been  formed  in  tlie  lava  since  the  time  of  its  fusion, 
or  whether  they  pre-existed  in  the  stones  from  which  the 
lava  was  produced. 

88.  llie  nature  and  progress  of  the  decomposition  of 
the  different  kinds  of  lava^  either  by  volcanic  acids  or 

meteors. 

88.  A.  Whether  there  are  any  which  have  actually 
been  in  fusion,  and  yet  have  preserved  all  the  external 
characters  which  the  stone  had  before  it  was  subjected 
to  the  action  of  the  subterranean  fires. 
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S9.  The  origiii  of  volcanic  ashes^  possobuuM^  taras, 
tufaa^  &c. 

80.  The  origin  of  pumice-stones :  whether  they  an 
granites  or  feld-spars^  asbestos,  phrenites,  deodaliteay  or 
potter's  clay  more  or  less  ferruginons,  or^  lastly^  the  le- 
mains  of  the  decomposition  of  pit-coal. 

80.  A.  Whether,  as  M.  de  Fichtel  believes,  the  ac- 
tion of  the  fire  of  volcanoes  may  augment  the  furihilily 
of  &Id-spar,  and  change  it,  in  the  same  manner  as  qaut^ 
into  real  zeolite, 

8i  •  Nature  of  the  obsidians  or  volcanic  gjlass :  whe- 
ther they  be  really  glass,  and  the  results  of  a  eompkto 
fusion  ;  or  whether  they  are  not  rather  stones  of  a  vitie- 
o|is  appearance,  and  which  have  not  been  exposed  to  As 
action  of  a  heat  sufficiently  strong  to  fuse  thenu 

35.  Whether  there  exist  ancient  kinds  of  lava,  whichy 
as  related  of  those  of  Ischia,  are  susceptible  ei  bdig 
heated  by  the  moisture  of  rain  and  fogs,  which  woold 
support  the  conjecture  of  No,  14, 

C.    Observations  to  be  made  on  HtUs  and  MmadoM 
which  are  doubted  to  have  been  really  Volcanoes. 

83.  The  form,  elevation,  and  other  dimensions  of  Ihe 
hill  or  mountain,  the  volcanic  origin  of  which  laay  apr 
pear  doubtful. 

34.  Situation  of  its  strata.  To  ascend  to  the  snaimit 
of  those  wliicli  are  inclined ;  to  examine  whether  th^y 
have  not  a  crater,  or  vestiges  of  one. 

3$.  To  observe,  above  all,  whether,  in  departing  fros  i. 
the  most  elevated  point,  there  are  found  strata  divei^ 
in  all  parts,  and  proceeding  from  that  point  as  a  ceatie. 

36,  To  study  the  characters  of  the  stones  which  have 
been  exposed  to  the  action  of  the  fire,  in  order  to  distin- 
guish them  fi-om  other  porous  stones,  such  as  glandalcHU 
fltpnes  or  amygdaloides, 
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•  87*  When  these  characters  are  discovered^  to  eza- 
nine  whether^  in  the  neighbourhood  of  the  doubtful 
mountain^  there  are  found  scattered  stones  which  exhibit 
3ihe  same  characters^  and  which  seem  to  have  proceeded 
from  that  mountain. 

88.  To  observe  whether  there  are  fbund^  in  the  neigh- 
bourhood of  the  doubtful  mountain^  any  vestige  of  the 
remains  of  heat  concealed  in  the  bosom  of  the  earthy  as 
of  thermal^  or  even  acidulous  waters.  It  is  well  known 
that  these  signs  are  equivocal^  but  their  combination  with 
otliers  may  throw  some  weight  into  the  scale.  • 

88.  A.  Whether  there  exist  certain  proofs  of  alternate 
deposits  of  lava  or  other  volcanic  productions^  and  of 
Matters  accumulated  or  deposited  by  the  sea. 

89*  Among  the  stones  changed  by  the  fire^  to  discover 
ftoae  which  may  be  considered  as  having  beeti  subjected 
4m  the  action  of  one  stratum  of  coal  in  deflagration^  and 
which  the  celebrated  Werner  calls  pseudO'VoleaniCy  and 
to  dbtinguish  them  from  those  which  have  been  fused  in 
m  nal  volcano. 

40.  Basaltes :  their  forms  in  columns^  in  beds^  round 
I,  inaases;  their  connections^  the  relation  which  the  ba- 
iJfadliM  of  these  different  forms  observe*  with  each  other. 
:?  *   41.  The  nature  of  these  basaltes :  that  of  their  tex- 
tore,  of  the  points  which  they  contain,  of  the  pores  and 
maptj  or  full  cf^lls  that  may  be  observed  in  them ;  of  their 
different  accidents  and  decomposition. 
*    41.  A.  The  phenomena  they  exhibit  in  the  fire,  either 
exposed  to,  or  sheltered  from  the  action  of  the  air.    But 
Jbefore  any  arguments  are  drawn  from  these  experiments, 
it  will  be  necessary  to-resolvp  the  question,  Whether  it 
be  true  that  a  stone  may  have  been  melted  by  subterra- 
nean fire,  and  yet  none  of  its  characters  exhibit  those  in- 
dications of  fusion  which  the  fire  of  our  furnaces  would 
have  ^ven  to  the  same  stone. 
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m.  Their  connections  if  there  he  any^  with  lava,  fally 
ascertained  as  each :  if  it  be  tme,  for  example,  as  M. 
Fanjas  aflBrms,  that  currents  of  lava  are  seen  teminatcd 
by  columns  of  basaltes. 

43.  The  nature  of  the  bases  on  which  the  basaltet 
rests :  whether,  as  M.  Werner  says,  any  is  found  rest- 
ing on  wacke  or  homstone,  of  an  earthy  and  eraipaet 
firacture,  which  itself  reposes  on  sand  or  freestone. 

44.  Whether  at  other  times  basaltes  b  Men  to  repose 
on  beds  of  6oal  {hauiUe)  wliich  present  no  indications  of 
combustion. 

45.  In  a  word,  to  examine  whether  the  soil  whid 
bears  them,  or  the  sides  of  the  veins  in  wlueh  they  ui 
contained,  present  indications  of  the  action  of  Are,  or  it 
least  of  having  been  exposed  to  the  contact  of  an  ineaa- 
descent  mass ;  or,  on  the  contrary,  whether  there  appor 
indications  of  deposits  of  a  substance  which  had  been  ii 
a  state  of  aqueous  fluidity. 

40.  Whether  there  are  in  the  basaltes  vestiges  of  or- 
..-raised  marine  bodies  or  others ;  aud  in  what  state  these 
vestii;^?  are  found. 

47.  Whether  there  are  observed,  as  M.  Faujas  njh 
ba^^altes  which  seems  to  have  formed  a  passage  for  itstV 
from  top  to  bottom  thit>ugh  masses  of  granite. 

4.S.  In  doubtful  cases  of  this  kind  it  would  be  nctcs- 
eary,  were  it  possible  to  be  at  the  expense,  to  push  a  gtl- 
lery  under  a  rock  of  basaltes,  to  examine  whether  the  co- 
lumns  descend  below  the  soil  which  seems  to  carry  them; 
and  if  they  are  found  below  the  soil,  to  sink  a  vertifil 
well  to  ascertain  the  truth  of  the  systems  which  suppose 
them  to  have  been  raised  from  the  interior  parts  of  tfce 
earth  through  the  upper  strata. 
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CHAP.    XIX. 


I     JRe^earches  to  be  made  in  regard  to  Earthquakes. 

1.  The  historical  part:  the  greatness^  extent^  and 
chronology  of  their  ravages  in  different  countries. 

5.  Does  it  appear  that  some  countries  are  more  ex- 
posed to  them  than  others ;  are  there  some  absolutely 
exempted ;  and  how  far  is  this  connected  with  the  local 
dtoation  of  the  country  ? 

8.  To  observe  the  extent^  duration^  and  direction  of 
flie  vibrations  experienced  by  the  earth  when  it  shakes. 
.4.  Are  there  any  meteorological  phenomena  that  an- 
mMinco^r  accompany  earthquakes ;  such  as  extraordina- 
ly  henty  calms^  storms^  movements  of  the  barometer^  elec- 
tricity^ vapours  dispersed  throughout  the  atmosphere^ 
j^leness  or  peculiar  colour  of  the  son  and  stars  ? 

0.  Other  phenomena ;  such  as  subterranean  noise^  ex- 
louirdinary  movement  of  the  sea^  the  water  of  springs 
increased  or  dried  up^  any  particular  smelly  symptoms  of 
terror  among  domestic  animals. 

6.  Are  there  any  indicationii  that  some  earthqakes  may 
have  been  the  effects  of  electricity^  and  that  such  con- 
mUions  might  be  prevented  by  conductors  ? 

7.  Are  there  not  some  also  which  immediately  depend 
on  subterranean  Itres^  and  which  are  preceded  by  or  ac- 
eompanied  with  volcanic  eruptions  ? 

8.  Are  there  any  which  exhibit  indications  of  the  ef- 
lects  of  water  converted  into  steam  ? 

0.  To  ascertain  the  simultaneous  or  at  least  astonish 
ing  rapidity  of  the  effects  of  earthquakes  at  very  great 
distances. 

10.  Are  there  any  instances  that^  during  the  moment 
of  an  earthquake,  some  pretty  considerable  tract  of  land^ 
or  a  mountain;  has  been  raised  to  a  great  height  above  its 
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fomer  levels  and  has  afterwards  remained  in  a  state  of 
elevation  ? 

11.  Are  there  dry  fc^s,  such  as  that  of  ITSSy  which 
may  he  considered  as  vapours^  that  have  issued  from  tfai^ 
earth  hy  the  action  of  shocks  or  concussions  ? 

CHAP.   XX. 

OhBervatioM  to  he  made  on  Mines  of  Metdt^  Coaly  and 

Salt. 

1.  The  historical  part :  tihe  epoch  of  the  discovery  rf 
a  mine ;  of  its  being  first  worked ;  the  expense  and  net 
produce  at  different  periods.  If  there  ever  was^  or  still 
is,  a  grant  of  it,  and  on  what  conditions. 

1.  A.  In  regard  to  the  physical  part,  care  must  be  ta- 
ken to  examine  whether  the  ore  be  in  veins  or  strata; 
that  is  to  say,  whether  it  intersects  the  strata  of  the 
mountain,  or  be  parallel  to  them. 

2.  In  mines  which  consist  of  veins,  the  dimensions, 
thickness,  and  length  of  the  veins  are  to  be  examined  ; 
their  inclination  in  regard  to  the  horizon,  and  their  di- 
rection in  regard  to  the  cardinal  points.  The  miners  call 
this  direction  the  hours. 

3.  The  metal  it  contains  ;  the  mineralising  substance, 
and  the  kind  of  mineral  which  thence  results. 

4.  The  matrix,  or  non-metallic  fossil,  found  mixed 
with  the  ore. 

6.  The  nature  of  the  soil  at  the  bottom,  or  that  part 
of  the  mountain  on  which  the  vein  rests ;  nature  of  the 
covering,  or  part  of  the  mountain  immediately  above  it 

6.  Nature  of  the  covering  of  the  veins,  or  those  parts 
of  the  vein  next  to  the  substance  of  the  mountain. 

7.  Nature  of  the  druses,  or  crystallised  geodes  con- 
tained  in  the  veini 
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7*  A.  The  form^  dimensions^  and  nature  of  the  moun- 
tain which  contains  the  vein. 

8.  Situation  of  the  vein  in  regan^to  the  strata  of  the 
iij|antain ;  under  what  angle  it  intersects  them. 

9*  Its  situation  in  regard  to  the  exterior  part  of  the 
mountain ;  whether  it  be  parallel  to  the  external  inclina- 
tion of  the  mountain^  or  whether  that  inclination  be  in  a 
contrary  direction. 

10.  The  progress  of  the  vein :  whether  it  be  subject 
to  change  its  direction  or  situation^  and  according  to  what 
laws ;  if  there  are  any  indications  that  precede  these 
changes ;  any  comers^  vacuities^  or  fissures^  which  inter-, 
mpt  the  course  of  the  vein ;  and  how  it  is  found  after 
having  been  lost :  situation  and  distance  of  the  place 
where  it  is  richest. 

11*  Lateral  veins  or  ramifications  of  the  principal 
vciii }  veins  by  which  it  is  accompanied^  or  which  run 
parallel  to  it 

1ft.  To  verify  Werner^s  theory  in  regard  to  veins^  the 
fandamental  principles  of  which  are  as  folloiirs : — 

A.  That  the  spaces  occupied  by  veins  have  been  origi- 
nally empty  crevices  or  fissures. 

B,  That  these  fissures  have  been  afterwards  filled 
frwn  the  bottom  upwards^  at  a  time  when  the  sea  still 
covered  the  mountains  ;  and  by  the  precipitation  or  crys- 
tallisation of  the  substances  which  were  before  dissolved 
in  the  waters  of  the  sea. 

G.  That  of  two  veins  crossing  each  other^  the  most 
modem  is  tliat  which  intersects  the  other. 

D.  That  of  two  veins,  one  of  which  stops  and  diverts 
the  course  of  the  other^  the  most  modem  is  the  latter. 

E.  That,  in  the  same  vein,  the  parts  nearest  Ui  the 
sides  of  the  surrounding  substance,  the  salbande^  for  in- 
stance, are  the  most  ancient ;  those  in  the  middle  the  most 
modern ;  and  the  intermediate  ones  of  a  mean  antiquity. 

Vol.  I.  u  u 
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F.  Also  that,  in  the  same  vein^  the  lowest  parts  are  the 
most  aneient 

G.  That  in  some  f  eins  there  are  fonnd  rolled  pebbles^ 
in  others  the  remains  of  organised  bodies^  shells,  aai 
wood ;  and  in  others,  of  eoal,  stones,  and  sea-salt. 

H.  That  one  may  assign  the  relative  age  of  the  forma- 
tion of  diffiBrent  minerals ;  for  example,  that  tin  nunes 
may  be  said  to  be  of  the  most  ancient  formation ;  then 
those  of  uranite,  bismnth,  fce. 

The  greater  part  of  the  following  questions  will  furnish 
confirmations  of  this  theory,  or  objections  against  it,  ac- 
cording to  the  solution  given  of  them : 

18.  Is  it  true  that  there  are  mountains,  or  portions  of 
mountains,  so  pierced  with  cotemporary  veins  that  they 
could  not  have  supported  themselves,  had  not  the  sub- 
stance with  which  they  are  flUed  been  created  at  flte 
same  time  as  the  mountain  itself?  I  have  used  the  ex^ 
pression  cotemporary,  because,  if  we  can  suppose  that 
the  fissures  filled  by  these  veins  were  formed  in  succes- 
sion^ the  objection  which  this  fact  would  present  to  the 
theory  of  Werner  would  be  by  these  means  resolved. 

13.  A.  I  must  here  repeat  the  10th  question  of  Chap. 
IL  How  can  it  be  conceived  that  all  the  metals  and  sub- 
stances found  in  a  vein  should  have  been  dissolved  by 
the  water  of  the  sea  ?* 

14.  Is  it  true  that  there  are  in  Derbyshiie  vertical 
veins  of  lead  intersected  several  times  by  horizontal  stra- 
ta of  amygdaloides  or  loadstone  ? 

15.  Are  there  found,  in  the  neighbourhood  of  veins, 
strata  of  the  same  mineral  contained  in  these  veins,  and 
which  seem  to  have  been  deposited  at  the  same  time  when 
the  deposits  of  the  sea  filled  the  fissures  occupied  by 
these  veins  ? 

•  Or  in  the  waters  of  the  g^cat  ocean*  which  are  supposed  to  ha^-e  coTered 
the  whtle  globe  of  the  earth.    TU 
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16.  Is  it  well  ftscertainedthat there  are  certain  metab 
and  certain  kinds  of  ore  found  only  in  certain  kinds  of 
mouHtains  ?  And^  if  this  circumstance  be  true^  does  it 
arise  from  the  relative  age  of  these  minerals  and  moun- 
tains^ or  from  the  substance  of  the  mountains  favouring 
tlie  precipitation  of  one  kind  of  mineral  more  than  that 
of  another? 

17*  Is  it  true^  as  M.  de  Trebra  says^  that  the  richest 
yeins^  and  the  richest  points  of  any  vein^  are  found  in  the 
vertical  line  which  corresponds  with  the  lowest  part  of 
the  reservoirs  of  the  rain  water^  and  never  in  the  peaks 
and  most  elfevated  ridges  ?  And^  if  this  be  well  ascer* 
tained,  would  it  not  prove  that  the  veins  had  an  origin 
posterior  to  the  grand  revolutions  which  have  given  to 
Uie  surface  of  our  globe  its  present  form^  and^hat  the 
setals  have  been  deposited  in  them  by  the  meteorie 
waters? 

18.  Is  it  true  also  that  the  richest  mines  are  found  in 
numntains^  the  declivities  of  which  are  not  steep  ?^ 

19.  Are  there  instances  of  visins^  entirely  exhausted^ 
being  again  filled  up  with  ore  ? 

90.  Does  the  production  of  metals  depend  on  the  in- 
flnenee  of  the  sun  and  climate?  Are  they  more  fire- 
qaently  found  near  the  eastern  or  southern^  than  the  west-> 
em  or  northern  faces  of  mountains  ? 

21.  Can  we  generalise  the  observation  made  in  Sibe* 
ria^  Transylvania,  at  Mount  Rose,  and  in  other  places^ 
that  in  gold  mines  the  veins  are  richer  near  the  surface 
of  mountains  than  at  a  greater  depth  ? 

SI.  A.  Is  it  generally  true  that  the  veins  are  richer  at 
their  points  of  intersection  than  in  any  other  place  ? 

SS.  Is  the  inclination  of  veins  seen  more  frequently 

*  As  the  Saxon  authors  generally  say ;  because  the  fact  is  true  among  them 
and  in  some  other  countries,  while  the  case  is  not  so  dsewhere,  ttid  pacticuUr- 
ly  in  ihe  Pyrenees.    TO. 
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contrary^  than  parallel  to^  the  a^aeent  faee  of  the  moan- 

taiB? 

S8.  Does  it  sometimefl  happen  that  the  rock  which 
forma  the  sides  (neben-gestein)  of  the  vein  is  as  rich  aiKl 
even  richer  in  metal  than  the  vein  itself ;  and  would  it 
thence  follow^  that  the  metal  arrives  at  the  vein  hy  titer- 
ing  itself  through  these  sides  ? 

S4k  Is  it  true  that^  in  mountains  of  granite,  the  grain 
of  the  granite  is  finer  and  the  stone  more  tender  in  the 
neighbourhood  of  a  vein  ? 

80.  Are  there  observed  in  any  mine  proofs  that  sub- 
terranean fires  have  contributed  to  its  formation  by  sub- 
liming the  metallic  substances,  or  by  melting  them  ?  Li 
a  word,  are  there  seen  there  any  traces  of  tlie  action  of  fire? 

£6«  In  the  greater  part  of  mines  do  we  not,  on  the 
contrary,  observe  proofs  of  the  action  of  water  in  the  n- 
tuation  of  minerals  and  of  their  matrices ;  in  their  dnuBS 
(groups  of  crystals),  and  in  the  state,  form,  and  nature  of 
their  crystallisation  ? 

87*  Ddts  there  prevail,  at  the  bottom  of  mines,  a  heat 
superior  to  the  mean  temperature  of  the  earth  ?  And  if 
such  a  heat  exists  in  any  mine,  may  it  not  be  explained 
by  that  produced  by  the  lamps ;  by  the  miners  them- 
selves ;  by  some  accumulations  of  pyrites,  or  some  local 
reservoirs  of  water,  without  having  recourse  to  a  gene- 
ral cause  or  central  fire  ? 

88.  Is  it  certain  that,  in  general,  veins  decrease  in 
thickness  in  proportion  as  they  proceed  to  a  greater 
depth,  and  terminate  in  such  a  manner  that  the  fissures 
which  contain  them  are  closed  at  the  bottom  ?  Were  this 
fact  established,  would  it  destroy  the  possibility  of  subli« 
mations  arising  from  the  interior  parts  of  the  earth  ?* 

*  28.  A.  Do  Uiere  exist  veins  of  from  ten  to  twenty  ftthoms  and  more  in 
thickness }  or  hjive  not  metalliferous  banks  or  fissures  betveea  two  diflfeicnt 
kinds  of  stone  beea  taken  for  TeiDS  2    Til 
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S9.  In  mines  which  proceed  by  strata^  to  observe  their 
nature^  extent^  thickness^  inclination^  and  depth ;  their 
intermption  by  the  veins  that  intersect  them ;  their  alter- 
nate swellings  and  constrictions^  as  well  as  the  augmen- 
tation and  diminution  of  their  richness^  and  the  signs 
which  precede  these  changes. 

80.  Whether  it  be  rare  to  find,  under  the  form  of  stra- 
ta, other  metallic  mines  than  those  of  copper,  iron,  lead, 
calamine,  and  manganese. 

81.  Whether  the  mines  in  strata  are  genisrally  poor 
near  the  surface  of  the  mountain,  and  become  richer  the 
deeper  they  proceed. 

81 .  A.  Whether  mines,  where  the  metal  is  found  in 
In^ps  or  in  a  mass  (Btockwerke)  ought  to  be  classed 
among  those  in  veins  or  those  in  strata?^ 

8S.  In  coal  mines  to  observe  the  nature  of  the  coal ; 
more  or  less  compact ;  more  or  less  rich  in  bitumen ; 
more  or  less  mixed  with  argil  or  pyrites. 

88.  To  examine,  in  the  coal,  the  traces  of  their  ori- 
pn ;  whether  they  have  been  formed  of  wood,  turf,  or 
marine  plants.f 

84.  To  observe  whether  there  are  found  the  remains  of 
marine  or  terrestrial  animals. 

89.  The  progress  of  the  strata :  whether  it  be  true 
that  they  often  begin  by  descending  in  order  to  become 
horizontal,  and  afterwards  to  re-ascend ;  and  that  they 

*  31.  B.  To  observe  also  a  third  position  of  the  ore,  or  ore  found  in  the  tran- 
ndoiis  (jitein^cheidung)  ;  that  is  to  say,  between  two  kinds  of  stone  of  a  very 
different  nature ;  as  between  argillaceous  schist  and  calcareous  stone»  between 
the  same  schist  and  compound  rocks,  &c.  Not  to  confound  this  position  of  ore 
with  real  veins,  nor  with  metalliferous  banks,  ore  in  strata,  and  the  itochoerie> 
TH. 

t  33.  A.  To  distinguish  carefully  real  coal  from  jet  or  fossil  coal  (the  ^nnoi- 
iMe  of  the  Germans),  and  from  coal  earth,  as  well  as  from  that  8ubstani:e 
known  by  the  Germans  under  tlie  name  of  bUndJtohle.    Til. 

33.  B.  To  examine  whei«ier  there  is  not  found  sometimes  in  calcareous  soil^ 
bXf  geUtinous  coal ;  or  whether  there  is  never  found  but  dry,  frkible  cqaL  TiL 
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are  thickest  in  the  horizontal  part,  and  give  coal  of  a  bet- 
ter quality.* 

86.  Whether  there  are  several  strata,  one  above  the 
other,  with  banks  or  other  fossils  interposed.  The  qua- 
lity and  relation  of  these  strata. 

87.  The  nature  and  thickness  of  the  strata  of  the  eatih 
or  stones  under  which  the  coal  mine  is  found ;  the  im- 
pressions  and  other  vestiges  of  oi^anised  bodies  found 
in  these  strata. 

87*  A.  How  can  those  who  ascribe  the  origin  of  coal 
to  forests  buried  in  the  earth,  explain  the  very  thin  strata 
of  that  fossil  contained  between  banks  of  calcarecms 
■tones,  and  which  are  repeated  at  different  heights  in  the 
•ame  mountain  ?  Does  not  this  observation  shew  thai 
there  are  coal  which  have  originated  also  from  fuci^  idgiB, 
and  other  marine  plants  ? 

87.  B.  Ought  we  to  suppose  that  all  coals  have  been 
in  a  state  of  solution  ?  What  is  the  agent  which  dis- 
solved them,  and  which  may  be  called  the  mineraliser  ? 

38.  Though  mines  of  rock  salt  are  commonly  found 
in  strata,  yet  M.  Fichtel  affirms,  that  there  are  found  in 
Transylvania  enormous  masses  of  pure  salt,  compact, 
and  without  any  appearance  of  foreign  bodies.  These  he 
considers  as  of  very  ancient  formation,  and  distinguishes 
them  from  those  which  are  iu  strata  between  licds  of  ar- 
gil and  free-stone  mixed  with  shells.  These  important 
facts  deserve  to  be  thoroughly  examined. 

39.  To  ascertain  the  truth  of  an  assertion  made  by  the 
same  geologist,  that  these  masses  of  salt  are  surrounded 
by  ancient  volcanoes ;  and  to  determine  whether  we 
ought  to  believe  with  him,  that  this  salt  has  been  crystal- 
lised by  the  heat  of  those  volcanoes  which  evaporated 
the  water  that  held  them  in  solution. 

*  35.  A.  To  ascertain  whether  there  exists  fossil  coal  in  ycin%  as  is  said  to  be 
the  esse  at  Wehrau  in  Upper  Lusatia.   Til 
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40.  To  examine^  in  the  last  place^  whether  any  of  these 
Basses  of  salt  appear  to  have  been  raised  np  by  subter- 
ruiean  fires  to  a  height  greater  than  that  at  which  they 
irere  at  the  time  of  their  formation. 

41 .  To  examine  the  reason  of  the  singular  connection 
ribserred  between  mines  of  salt  or  salt  springs  and  moan- 
mins  of  gypsum.* 

{^To  he  continued.  J 

No,  4*. 

C  Treatise  on  the  Cultivation  of  the  Vine,  and  ihe  Me- 
thod  of  making  Wines.    By  C.  Chaptal. 

(Conthmed  from  pkgt  377.) 

IV.     Of  Fermentation. 

*  The  must  is  scarcely  put  into  the  vat  when  it  begins 
tb  ferment.  That  which  flows  from  the  grapes  by  the 
pi^sure  or  agitation  they  receive  during  the  carriage/ 
wmks  and  ferments  before  it  arrives  at  the  vat.  This  is 
a  phsnomenon  which  any  one  may  easily  observe  by  fol- 
kylring  the  vintagers  in  warm  climates,  and  carefully  ex- 
imfaing  the  must  which  issues  from  the  grapes  and  re- 
iuiins  mixed  with  them  in  the  vessel  ^  used  for  carrying 
Ehern. 

The  ancients  carefully  separated  the  first  juice,  which 
ean  arise  only  from  the  ripest  grapes,  and  which  flows 
natarally  by  the  eflcct  of  the  slightest  pressure  exercised 
on  them.  They  caused  it  to  ferment  separately,  and  ob- 
tained from  it  a  delicious  beverage,  which  they  called 

*  And  particularly  of  gypsum  coloured  by  a  red  argil.  To  examine  also  why 
Hphahes  is  commonly  found  in  the  neighbourhood  of  salt-pits. 

43.  To  observe  the  different  efflorescence  of  the  different  salts  formed  on  the 
neks  and  the  surface  of  the  earth,  in  order  to  determine  their  nature. 

43L  To  observe  also  the  nature,  the  abundance,  and  what  may  be  discovered 
in  regard  to  the  origin  of  mineral  waters :  to  determine  the  temperature  of 
ihem.    TjI 
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pntopon.  JHustum  aponte  defiuens,  antequam  cdkentM? 
tiviB.  Baccius  has  described  a  similar  process  practised 
by  the  Italians :  Qui  primus  liquor  non  calcatie  uvie  ie- 
JIuitf  vinum  officii  virgineum^  non  inquinatum  Jieeihs; 
lacrymam  vocant  Itali  ;  cito  potui  idoneum  fit  et  velie 
nUle.  Bat  this  vii^n  liquor  forms  only  one  part  of  the 
juice  which  the  grapes  can  furnish^  and  it  cannot  be  tieii- 
ed  separately^  except  when  it  is  required  to  obtain  wine 
▼cry  delicate  and  little  coloured.  In  general^  this  lint 
liquor  is  mixed  with  the  rest  of  the  grapes  which  hiTe 
been  trod^  and  the  whole  is  left  to  ferment 

The  vinous  fermentation  is  always  effected  in  vats  of 
stone  or  of  wood.  Their  capacity  in  general  is  propor- 
tioned to  the  quantity  of  the  grapes  collected  from  one 
vineyard.  Those  constructed  of  mason-work  are  for  the 
most  part  of  good  cut  stone^  and  the  inside  is  often  lined 
with  bricks^  joined  together  by  a  cement  of  pozzolsno 
or  strong  clay.  Wooden  vats  require  more  care  to  main- 
tain them^  arc  more  subject  to  variations  of  temperature^ 
and  liable  to  more  accideifts. 

Before  the  vintage  is  put  into  the  vat^  care  must  be  ta- 
ken to  clean  it.  It  must  therefore  be  washed  with  warn 
water  and  well  scrubbed^  and  the  sides  must  be  covered 
with  two  or  three  strata  of  lime.  This  covering  is  at- 
tended with  this  advantage^  that  it  saturates  a  part  of  the 
malic  acid^  which  exists  abundantly  in  the  must,  as  we 
shall  show  hereafter. 

As  the  whole  process  of  nnification  takes  place  daring 
the  fermentation^  since  it  is  by  it  alone  that  the  mutt 
passes  to  the  state  of  iciney  we  think  it  necessary  to  cod- 
bider  this  important  subject  under  several  points  of  view. 
We  shall  first  speak  of  the  causes  M'hich  contribute  to 
produce  fermentation ;  we  shall  then  examine  its  effects 
or  its  product^  and  shall  conclude  with  deducing,  from 
what  we  actually  kuow  on  the  subject,  some  general 
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principles  which  may  direct  the  agricalturist  in  the  art 
of  managing  it. 

Of  <JU  Causes  which  have  an  Infltience  on  Fermentationi 

It  ia  well  known  that  to  establish  fennentation^  and 
make  it  follow  all  its  periods  in  a  regular  manner^  some 
cimditions  with  which  observation  has  made  us  acquaint* 
ed  are  necessary.  A  certain  degree  of  heat,  the  contact 
of  the  air,  the  existence  of  a  sweet  and  saccharine  prin-^ 
ciple  in  the  must — such  are  nearly  the  conditions  that  are 
requisite ;  we  shall  endeavour  to  make  known  the  effects 
produced  by  each  of  them. 

1.  Influence  of  the  Temperature  qf  the  Jimosphere  on 

Fermentation. 

The  04fth  degree  of  Fahrenheit  is  pretty  generallj 
considered  as  the  temperature  most  favourable  to  spin- 
tons  fermentation;  below  that  degree  it  is  languid; 
above,  it  becomes  too  tumultuous.  At  a  temperature  too 
cold  or  too  hot,  it  does  not  take  place  at  all.  Plutarch 
observed  that  cold  could  prevent  fermentation,  and  that 
the  fermentation  of  must  was  always  proportioned  to  the 
temperature  of  the  atmosphere.^  Bacon  recommends 
ihe  immersion  of  vessels  containing  wine,  in  the  sea,  to 
prevent  its  decomposition.  Boyle  relates,  in  his  Trea- 
tise on  Cold,  that  a  Frenchman,  to  keep  his  wine  in  the 
state  of  must,  and  preserve  to  it  that  sweetness  of  whiclji 
some  persons  are  fond,  closed  the  cask  hermetically,  and. 
immersed  it  in  a  well  or  a  river.  In  all  these  cases  the 
liquor  was  not  only  kept  in  a  temperature  very  unfavour- 
able to  fermentation,  but  it  was  secured  from  the  contact 
of  the  air,  which  checks,  or  at  least  moderates,  fermenta- 
tion* 

An  extraordinary  phenomenon,  but  which  seems  con* 

*  Qmett  Ntt  37. 
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frmed  by  a  sufflcient  mimber  oi  obwrratiims  to  muni 
#^  fall  belief^  is^  that  fermentation  is  slower  a$  the  tewipen^ 
ture  has  been  colder  at  the  time  of  coUecling  the  grapes. 
Rozier  foand  in  1709^  that  grapes  colleeted  on  the  Tttf 
Sth^  and  0th  of  October  remained  in  the  vat  tQl  the  19th 
withont  showing  the  least  sign  of  fermentatioa :  the  ther- 
BMHseter  in  the  morning  had  bei^  at  8i  degrees  below 
fraesingy  and  maintained  itself  at  +  4.  The  fenBeniiu- 
tioD  was  not  completed  till  the  SMh;  while  similar 
grapes  collected  on  the  10th^  at  a  tempeimtore  mach  less 
eoldy  terminated  their  fermentation  on  the  Slst  <»  IBd. 
The  same  thing  was  observed  in  1740. 

In  consequence  of  these  principles^  it  has  been  reccmi- 
mended  to  place  the  vats  in  covered  places;  te  re- 
move them  from  damp  and  cold  places;  to  cover 
fliem^  in  order  to  moderate  the  cold  of  the  atmosphere ; 
to  heat  again  the  mass  by  introducing  boiling  most ;  and 
to  make  choice  oi  a  warm  day  for  collecting  the  gn^es^ 
or  to  expose  them  to  the  sun,  ftc. 

S.  Influence  of  the  Air  on  Fermentation. 

We  have  seen  in  the  preceding  article  that  fermenta- 
tion may  be  moderated  and  retarded  by  withdrawing  the 
must  from  the  direct  action  of  the  air,  and  keeping  it  ex* 
posed  to  a  cool  temperature.  Some  chemists,  in  conse- 
quence of  these  facts,  are  of  opinion  that  fermentation 
can  take  place  only  by  the  action  of  the  atmospheric 
air ;  but  a  more  attentive  observation  of  all  the  pheno- 
mena it  presents  in  its  different  states,  vrill  enable  us  to 
set  a  just  value  on  all  the  opinions  which  have  been  en- 
tertained on  that  subject 

The  air,  no  doubt,  is  favourable  to  fermentation.  This 
truth  seems  established  by  a  concurrence  of  all  the  facts 
known ;  for,  when  preserved  from  the  contact  of  the  air, 
must  will  keep  a  long  time  without  any  change  or  altera- 


But  it  is  proved  also^  that  though  must  shni  up  in 
HoM  vemels  undergoes  verj  slowly  the  phenoaena  of 
Ameutatioii^  it  at  length  terminates^  and  that  the  wine 
fndaeed  by  it  is  more  generous.  This  is  the  result  of 
Wm  experiments  of  B.  Gentil. 

*^H  a  Kttle  yeast  of  beer  and  molasses,  diluted  in  wa« 
t»f  be  introduced  into  a  iask  with  a  bent  beak,  $mA  if 
beak  ot  the  flask  be  opened  under  a  bell  filled  with 
r,  and  inverted  over  a  pneumatic  tub,  at  the  temper* 
of  60  or  69  degrees ;  according  to  my  observatiomf^ 
int  phenomena  of  f ermentaticm  will  always  appear  a 
inntes  after  the  apparatus  has  been  thus  arranged  | 
▼aeuum  of  the  flask  soon  becomes  filled  with  bubblea 
foam ;  a  great  deal  of  carbonic  acid  passes  under  the 
$  and  this  movement  does  not  cease  till  the  liquor  has 
become  spirituous.  In  no  case  have  I  ever  seen  an  ah- 
nq^tion  of  atmospheric  air. 

•  t^  instead  of  giving  free  vent  to  the  gaseous  matten 
Mieh  escape  by  the  process  of  fermentatiott,  their  disen<» 
gigement  be  checked  by  keeping  the  fermentbg  mass  in 
ekve  vessels,  the  movement  then  slackens,  and  the  fer« 
■ntation  terminates  only  with  difficulty  and  after  a  very 
tang  time. 

'  £a  all  the  experiments  which  I  tried  on  fermentation,  I 
kave  never  seen  that  the  air  was  absorbed.  It  neither 
mten  into  the  product  as  a  principle,  nor  into  the  decom- 
position  as  an  element ;  it  is  expelled  from  the  vessels 
wiOk  the  carbonic  acid,  which  is  the  first  result  of  the 
flnmentation. 

Atmospheric  air,  then,  is  not  necessary  to  fermenta« 
tikm ;  and  if  it  appears  useful  to  establish  a  free  commu* 
aoeation  between  the  must  and  the  atmosphere,  it  is  be- 
canse  the  gaseous  substances  which  are  formed  in  the 
fermentation  may  then  escape,  by  mixing  with  or  dissolv- 
ing  in  the  surrounding  air.    It  follows  also  from  thia 
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prioeiple^  that  when  the  most  is  pat  into  close  vessels  the 
earbonic  acid  will  And  obstacles  to  its  volatilisation :  it 
will  be  forced  to  remain  interposed  in  the  liquid ;  it  will 
be  dissolved  there  in  part,  and,  making  a  continual  eflfoit 
against  the  liquid,  and  each  of  the  parts  of  which  it  is 
composed,  it  will  slacken  and  extinguish  almost  com* 
pletoly,  the  act  of  fermentation. 

•  That  fermentation  therefore  may  be  established,  uA 
pass  through  all  its  periods  in  a  speedy  and  regular  man- 
ner, there  must  be  a  free  communication  between  thiQ 
fermenting  mass  and  the  atmospheric  air.  The  principles 
which  are  then  disengaged  by  the  process  of  fermenta- 
tion easily  enter  the  atmosphere,  which  serves  them  as  a 
vehicle,  and  the  fermenting  mass  from  that  moment  may^ 
without  any  obstacle,  experience  movements  of  dilatation 
and  expansion. 

If  wine  fermented  in  close  vessels  is  more  generous 
and  more  agreeable  to  the  taste,  the  reason  is,  that  it  has 
retained  the  aroma  and  the  alcohol,  which  are  in  part 
lost  in  fermentation  that  takes  place  in  the  open  air ;  for, 
besides  their  being  dissipated  by  the  heat,  the  carbonic 
acid  carries  them  to  a  state  of  absolute  solution,  as  we 
shall  show  hereafter. 

The  free  contact  of  the  atmospheric  air  accelerates 
fermentation,  and  occasions  a  great  loss  of  principles  in 
the  alcohol  and  aroma ;  while,  on  the  other  hand,  the 
withdrawing  of  that  contact  slackens  the  movement, 
threatens  explosion  and  rupture,  and  the  fermentation  re- 
quires a  long  time  to  be  complete.  There  are  therefore 
advantages  and  disadvantages  on  both  sides ;  but  perhaps 
it  might  be  possible  to  combine  these  two  methods  with 
so  much  success  as  to  remove  all  their  disadvantages. 
This,  no  doubt,  would  be  the  highest  point  of  vinifica- 
tion.  We  shall  see  hereafter  that  some  processes  practised 
in  different  countries,  either  for  making  brisk  wiaes;  or 
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j^feserving  to  them  a  certain  agreeable  perfame^  give  us 
•buob  to  hope  for  a  more  happy  result  of  the  labours  that 
y  be  undertaken  on  this  subject  by  persons  of  ability. 


8.  Influence  of  the  Volume  of  the  fermenting  Mass  on 

Fermentation. 

'  Though  the  juice  of  the  grape  ferments  in  a  reey 
IBmII  mass^  since  I  have  made  it  pass  through  all  its  pe- 
Awls  of  decomposition  in  glasses  placed  on  a  table ;  it 
IVlMfverthelesstrue^  that  the  phenomena  of  fermentation 
iie  powerfully  modified  by  difference  of  volumes. 
U  In  general^  fermentation  is  the  more  rapid^  speedier^ 
mmm  tumultuous^  and  more  complete,  as  the  mass  is  more 
rinriderable.  I  have  seen  the  fermentation  of  must  in 
A  oaak  not  terminated  till  the  eleventh  day ;  while  a  vat 
with  the  same  liquor^  and  containing  twelve  times 
Tohime  of  the  ca«k^  ended  on  the  fourth  day.  The 
in  tbb  cask  never  exceeded  70  degrees  j  in  the  vat 
to  88. 

'It  is  an  incontestable  principle^  that  the  activity  of  fer- 
nentation  is  proportioned  to  the  mass ;  but  we  must  not 
flimee  conclude  that  it  is  always  of  advantage  to  carry 
wn  ttte  process  of  fermentation  in  a  lai^  mass,  or  that 
flie  wine  arising  from  fermentation  established  in  the 
Ingest  vats  has  superior  qualities :  there  is  a  term  for 
•my  thing,  and  there  are  extremes  equally  dangerous, 
wldefa  must  be  avoided.  To  have  complete  fermentation, 
cue  must  be  taken  not  to  obtain  it  with  too  great  preci- 
pitation. It  is  impossible  to  determine  the  volume  most 
fcroarable  to  fermentation ;  it  even  appears  that  it  ought 
to  be  varied  according  to  the  nature  of  the  wine  and  the 
object  proposed.  If  it  be  the  preservation  of  the  aroma, 
it  ought  to  be  performed  with  a  smaller  mass  than  when 
it  is  required  to  develope  all  the  spirituous  part  to  make 
wines  proper  for  distillation.  I  have  seen  the  thermome-. 
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ler  rite  to  9S  degrees  in  a  vet  eoiitaiiii]ig,tUrty  mmiB* 
«f  Tintage  Lengoedoe  meMiue.  In  that  case,  iadeedf 
all  the  sacduurine  principle  is  decomposed ;  bat  tlieie  is 
a  loss  of  a  portion  of  the  alcohol  by  the  heat  and  the  ra* 
pid  morement  which  the  fermentation  prodnces. 

In  general^  the  capacity  of  the  vats  onght  to  be  yarmd 
Meording  to  the  nature  of  the  gpqpes.  When  they  are 
▼eiy  ripe,  sweet,  aaceharine,  and  almost  dry,  the  must  hai 
a  thick  oonsistence,  fce.  fermentatioii  takes  place  with 
diAeolty,  and  a  great  mass  of  liquid  is  required  thai  tin 
syrupy  juice  amy  be  entirely  decomposed ;  olherwisi 
the  wine  remains  thick,  sweetbh,  and  too  Inaeaeas,  It 
is  only  after  being  long  kept  in  the  cask  that  dua  liqnar 
acquires  that  degree  of  perfeetimi  to  which  it  is  eapaUs 
of  attaining* 

The  tempersiure  of  the  lur,  the  state  of  the  atmss 
phere^  and  the  weather  which  prevails  during  the  via* 
tage~4tll  these  causes  and  their  e Acts  must  be  always 
present  in  the  mind  of  the  agriculturist,  that  he  may  be 
able  to  deduce  from  them  rules  proper  for  directing  his 
conduct  in  regard  to  this  object. 

4u  Ivfitience  of  ike  conatituent  Principles  qf  Must  on 

Fermentation^ 

The  sweet  and  saccharine  principle,  wlater,  and  tartar, 
are  the  three  elements  of  the  grape  which  seem  to  have 
a  powerful  influence  on  fermentation :  it  is  not  only  to 
their  existence  that  the  first  cause  of  this  sublime  q[iera« 
tion  is  due,  but  it  is  to  the  very  variable  proportions  of 
these  different  constituent  principles  that  we  must  refer 
the  principal  differences  exhibited  by  fermentation. 

Ist,  It  appears  proved,  by  comparing  the  nature  of  all 
the   substances  which  undergo  spiritous  .fermentatioD, 

*  A  miirV  contains  300  quvtSyCoaprehendiDft^^  TU 
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none  are  tneqplilile  of  it  bat  iSlaoBt  wkiek  eontain  • 

sweet  and  sacchariae  prineiple ;  and  it  ia  beymid  a  dooht       * 

Hmk  it  ia  at  the  expeue  of  tins  piinciple  that  akohol  ia 

iwud^    By  a  eonseqnenoe  which  Mitiinlly  flows  froai 

fUa  fiudaaMntal  trath^  bodiea  in  which  the  saoeharino 

pAK^kr  ia  moat  abundant  ought  to  ftomiah  tiie  moat  ap|- 

iHstaa  Uqnor.    Thia  is  wliat  is  conflnned  by  expemnee. 

BM^  it  ia  impossible  to  insist  too  nroch  on  the  necessity  of 

Wal  liij^  a  eareftd  distinction  between  stf^or  properly  so 

,  ipiled  and  the  9weet  principle.  Sugar  without  doubt  ex- 

JWi  in  grapes^  and  it  is  to  it  in  particular  that  is  owing 

nleeliol  which  results  from  its  decomposition  by  fer* 

;  but  this  sugar  is  constantly  mixed  with  a 

[^^vraet  body^  more  or  less  abundant,  and  very  proper  tot 

.  iinnentation:  it  ia  a  real  leaven^  which  almost  eveiy 

accompanies  sugar,  but  which  by  itself  cannot 

alcohoL    Hence  it  hi^pens  that,  when  it  is  ne« 

y  ^.  _    ^  to  ferment  sugar  in  order  to  obtain  rum,  it  is  em« 

t  fkyed  in  the  state  of  syrup  called  vexou^  because  it  then 

:    oaiilTainff  the  sweet  principle  which  facilitates  the  fermen*  jS$ 

iaflon. 
^ ,  .1   Tlie  distinction  between  the  sweet  principle  and  sugar 
-   fnperly  so  called  has  been  very  well  established  by 
Deyeox  in  the  Journal  iea  Pharmaciens. 
Tins  sweet  principle  is  almost  inseparable  ftt)m  the 
,,  friacipl    of  sugar  in  the  products  of  vegetation ;  and 
f  iMie  two  principles  are  so  well  combined  in  some  cases 
^  thai  they  cannot  be  completely  disunited  but  with  diffi* 
Sr  eolty.     This  is  what  will  long  prevent  sugar,  perhaps, 
^^  frooi  being  extracted  for  commerce  from  several  vegeta<» 
'   hies  which  contain  it.    The  sugar-cane  appears  to  be 
Hmt  %s/t  all  the  vegetables  in  which  this  separation  is  ea- 
siest.    Many  facts  induce  us  to  believe  that  this  sweet 
jHrinciple  approaches  near  in  its  nature  to  the  saccharine 
principle ;  that,  under  favourable  dyrcuaftstances,  it  auqr 
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even  be  converted  into  sngar :  bat  the  present  is  not  tlie 
moment  for  discussing  this  important  point. 

Grapes^  then^  may  be  very  sweet  and  very  a,greealile  to 
the  taste^  yet  produce  very  bad  wine :  because  sugar  aay 
exist  only  in  very  small  quantify  in  grapes  which  to  ap- 
pearance are  highly  saccharine.  This  is  the  reason  wlqr 
graphs  exceedingly  sweet  to  the  taste  do  not  always  ins- 
nish  the  most  spiritous  wines.  In  a  word^  a  veiylitfb 
practice  is  sufficient  to  enable  us  to  distinguish  tihe  reiOf 
saccharine  savour  from  the  sweet  taste  Which  som 
grapes  possess.  Thus  the  mouth  habituated  to  taste  Ab 
highly  saccharine  grapes  of  the  souths  will  not  confomi 
with  them  the  chasselas^  though  very  sweety  of  Ftmlaiae- 
bleau. 

We  ought  therefore  to  consider  sugar  as  the  prindple 
which  gives  rise  to  the  formation  of  alcohol  by  its  decon* 
position^  and  sweet  and  saccharine  bodies  as  the  real  kavoi 
of  spiritous  fermentation.  That  must,  then^  may  be  pro- 
per for  undergoing  a  good  fermentation^  it  ou^  (o  con- 
tain these  two  principles  in  proper  proportions :  sngur 
alone  docs  not  ferment^  or  at  least  the  fermentation  of  h 
is  slow  and  incomplete.  Pure  mucilage  does  not  fmnish 
alcohol ;  it  is  only  to  the  union  of  these  two  substaD^ei 
that  we  are  indebted  for  good  spiritous  fermentatioo.* 

3d^  Very  aqueous  must,  as  well  as  too  thick  must,  ex- 
periences fermentation  with  difficulty.  A  proper  d^ret 
of  fluidity,  then,  is  necessary  to  obtain  good  fermenta- 
tion ;  and  this  is  presented  by  the  expressed  juice  of 
grapes  which  have  come  to  perfect  maturity. 

When  the  must  is  very  aqueous  the  fermentation  is 
slow  and  difficult,  and  the  wine  arising  from  it  is  weak, 
and  very  susceptible  of  decomposition.     In  this  case  the 

*  Tlierc  are  some  mucous  bodies  capable  of  undergoing  spiritous  fennenti- 
don ;  but  it  is  probable  tliat  these  mucous  bodies  contain  sugar,  which  is  BMit 
difficult  to  be  extracted  in  proportion  as  the  quantity  is  less. 
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ancients  were  accastomed  to  boil  their  must :  by  these  ' 
means  they  caused  the  supernatant  water  to  evaporate^ 
and  brought  back  the  liquor  to  the  proper  degree  of 
thickness.  This  process^  always  advantageous  in  the 
■crthem  countries^  and  in  general  wherever  the  season 
liMbeen  rainy^  is  still  practised.  Maupin  has  even  contri- 
Imied  to  make  this  method  be  more  adopted^  in  proving^ 
bgr  numerous  experiments,  that  it  may  be  used  with  ad- 
vantage in  almost  all  the  wine  countries.  It  however  ap- 
pears  to  be  useless  in  warm  climates ;  it  is  not  applica- 
Me  but  in  cases  when  the  season  having  been  rainy^  has 
not  permitted  the  grapes  to  attain  to  the  proper  degree  of 
maturity,  or  when  th^  vintage  has  taken  place  during  wet 
€r  ib^y  weather. 

-  There  are  some  countries  where  baked  plaster  is  mix- 
ed with  the  grapes  to  absorb  the  excess  of  humidity  they 
niay  contain.  The  custom  established  in  other  places  of 
diykig  the  grapes  before  they  are  fermented  is  foundetl 
0B  the  same  principle.  All  these  processes  tend  in  aV 
.MMntial  manner  to  remove  the  humidity  with  which  tb 
|Mi|^  may  be  impregnated,  and  to  present  a^^thickeii^ 
jaiee  to  fermentation. 

Sdy  The  juice  of  ripe  grapes  contains  tartar^  which 
may  be  shown  in  it  merely  by  concentrating  the  liquor, 
as  we  have  observed :  but  verjuice  furnishes  a  still  great. 
dr  quantity ;  and  it  is  generally  true  that  grapes  give  less 
tartar  the  more  sugar  they  contain. 

The  marquis  de  Bouillon  extracted  from  Si  wine  pints 
of  must  about  10  dwts.  of  sugar  and  li  dwt.  of  tartar. 
It  appears  from  the  experiments  of  the  same  chemist^ 
tiutt  tartar  as  well  as  sugar  concurs  to  facilitate  the  for- 
mation of  alcohol.  To  obtain  three  times  as  much  ardent 
spirit^  nothing  is  necessary  but  to  increase  the  propor- 
tion of  the  tartar  and  the  sugar. 

The  same  chemist  has  also  proved  that  must  deprived 
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of  iti  tartar  does  not  ferment^  but  that  tbe  property  of 
fermenting  may  be  restored  to  it  by  restoring  to  it  that 

principle. 

About  180  quarts  of  water^  100  ounces  of  sugar^  and 
a  pound  and  a  half  of  cream  of  tartar^  remained  three 
mouths  without  fermenting.  About  16  pounds  of  pound* 
ed  «^«ie>leaves  were  added^  and  the  mixture  fermented 
atroSpy  for  fifteen  days.  The  same  quantity  of  water 
and  vine-leaves^  left  to  ferment  without  sugar  and  mthout 
tartar^  produced  cmly  an  acidulous  liquor. 

In  000  quarts  of  cassonade  and  10  pounds  of  creani 
of  tartar  fem^entation  was  fully  established^  and  conti* 
nued  forty-^i^t  hours  longer  than  in  vats  which  ccm^ 
tained  simple  must.  The  wine  resulting  from  the  first 
fermehtatipn  furnished  one  part  and  a  half  of  brandy^  at 
twenty  degrees  of  Beaumi^s  areometer^  in  seven  parts 
which  had  been  distilled ;  while  the  wine  made  without 
the  addition  of  sugar  or  tartar  produced  only  a  tweUUi 
part  of  spirit  at  the  same  degree. 

Saccharine  grapes  require^  in  particular^  the  addition 
of  tartar :  it  is  sufficient  for  this  purpose  to  boil  it  in  a 
kettle  with  the  must^  in  order  that  it  may  be  dissolved. 
But  when  must  contains  tartar  in  excess,  it  may  be  dis- 
posed to  furnish  ardent  spirit  by  adding  to  it  sugar. 

It  appears,  then,  from  these  experiments,  that  tartar 
facilitates  fermentation,  and  concurs  to  render  the  decomr 
position  of  the  sugar  jaoxe  complete. 

Phenomena  of  the  Products  of  Fermentation. 

Before  we  enter  into  a  detail  of  the  principal  pheno- 
mena exhibited  by  fermentation,  we  think  it  proper  to 
trace  out  briefly  the  progress  it  follows  in  its  periods. 

Fermentation  first  announces  itself  by  small  bubbles 
lirhich  appear  on  the  surface  of  the  must ;  by  degrees 
(BTome  are  seen  to  arise  from  the  centre  even  of  the  mass 
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in  a  state  of  fermentation^  and  to  barst  at  the  snrfiice  $ 
their  passage  through  the  strata  ef  the  liquid  agitates  all 
its  principles^  displaces  all  their  moleculsD^  and  there  sooA 
fwults  a  hissing  noise  similar  to  that  produced  by  a  gen^ 
Ae  ebullition. 

Small  drops^  which  immediately  fall  back^  nxe^  Uttn 
leen  to  rise  several  inches  above  the  surface  d  tiilU 
|iiid.  In  that  state,  the  liquor  is  turbid^  and  every  ihfaig 
us  mixed^  confounded^  agitated^  &c. ;  filaments^  pellicles, 
lakes^  grapes^  and  stones^  float  separately,  and  are  push- 
Bd,  expelled,  precipitated,  and  thrown  up,  till  they  at 
toiigth  settle  at  the  surface,  or  are  deposited  at  the  hot* 
hna  of  the  vessel.  In  this  manner,  and  by  a  series  of  in- 
iMtine  movement,  there  is  formed  at  the  surface  of  the 
Bqiior  a  crust  of  greater  or  less  thickness,  called  by  the 
French  le  chapeau  de  la  vendange. 

Thb  rapid  movement  and  continual  disengagement  of 
Qiefle  aeriform  bubbles  considerably  increase  the  Volume 
of  the  mass.  The  liquor  rises  in  the  vat  above  its  primi- 
tive level.  The  bubbles,  which  experience  some  resist- 
ttiee  to  their  volatilisation  by  the  thickness  and  tenacity 
oC  the  chapeauy  force  a  passage  to  themselves  in  certain 
points,  and  produce  abundant  froth. 

The  heat  increasing  in  proportion  to  the  energy  of  the 
fermentation,  an  odour  of  spirit  of  wine  is  disengaged, 
and  diffused  every  where  around  the  vat ;  the  liquor  as- 
eomes  a  darker  colour;  and  after  several  days,  and 
wmetimes  even  after  a  few  hours,  tumultuous  fermenta- 
tion, flie  symptoms  decrease ;  the  mass  resumes  its  for- 
mer volume,  the  liquor  becomes  bright,  and  the  fermenta* 
tion  is  almost  terminated. 

Among  the  most  striking  phenomena  and  the  most  sen** 
sible  effects  of  fermentation,  there  are  four  principal  ones 
which  require  particular  attention;  the  production  of 
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heaty  the  disengagement  of  gas,  the  formation  of  alcohol, 
and  the  coloration  of  the  liquor. 

I  shall  here  speak  of  each  of  these  phenomena,  ac- 
cording to  what  we  know  of  them  with  certainty  from 
observation. 

Ist,  Proiuction  of  Heat. — It  sometimes  liappens  in 
cold  coontries,  but  particularly  when  the  temperature  is 
above  90  degrees,  that  the  liquor  put  into  the  vat  experi* 
ences  no  fermentation,  unless  some  means  can  be  found 
to  heat  the  mass.  This  may  be  done  by  introducing  into 
it  warm  must,  stirring  the  liquor  strongly,  heating  the  at« 
mosphere,  or  covering  the  vat  with  cloths. 

But  as  soon  as  the  fermentation  begins,  the  heat  ac- 
quires intensity.  Sometimes  a  few  hours'  fermentation  is 
suiRcient  to  carry  it  to  the  highest  degree.  In  general  it 
is  in  the  ratio  of  the  swelling  up  of  the  mass ;  it  increases 
and  decreases  like  it,  as  will  be  proved  by  the  experi- 
ments which  I  shall  subjoin  to  this  article. 

The  heat  is  not  always  equal  throughout  the  whole 
mass ;  it  is  often  more  intense  towards  the  middle,  espe- 
cially when  the  fermentation  is  not  sufficiently  tumultu- 
ous  to  mix  and  confound  by  violent  movements  all  the 
parts  of  the  mass  :  in  that  case  the  vintage  is  trod  again ; 
it  is  agitated  from  the  circumference  to  the  centre,  and 
an  equal  temperature  is  established  in  every  point 

We  may  admit  as  incontestable  truths  :  1st,  That,  at 
an  equal  temperature,  the  greater  the  mass  of  the  vintage 
the  greater  will  be  the  eflTervescence,  movement,  and 
heat.  2d,  That  the  effervescence,  the  movement,  and 
heat,  are  greater  in  vintage  where  the  juice  of  the  grapes 
is  accompanied  with  the  pellicles,  stones,  stalks,  &c. 
than  in  must  separated  from  all  these  matters.  3d,  That 
fermentation  can  produce  from  59  to  95  degrees  of  heat : 
at  least,  I  have  seen  it  in  activity  between  these  tM  o  ex- 
tremes. 
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idf  Disengagement  of  Cros.'^The  carbonic  acid  gas 
disengaged  from  the  vintage,  and  its  effects  hurtfnl  to 
respiration,  have  been  known  since  fermentation  itself 
was  known.  This  gas  escapes  in  bubbles  from  every 
point  of  the  vintage,  rises  in  a  mass,  and  bursts  at  the 
siirfaee.  It  displaces  the  atmospheric  air  which  rests  on 
the  vintage,  occupied  every  where  the  vacant  parts  of  the 
vat,  and  flows  over  the  edges,  precipitating  itself  in  the 
lowest  places  on  account  of  its  gravity.  It  is  to  the  for*- 
maticm  of  this  gas,  which  takes  a  portion  of  oxygen  and 
eaibon  from  the  constituent  principles  of  the  must,  that 
we  shall  in  future  refer  the  changes  which  take  place  in 
fermentation. 

This  gas,  retained  in  the  liquor  by  all  the  means  that 
can  be  opposed  to  its  evaporation,  contributes  to  preserve 
the  aroma  and  a  portion  of  alcohol  which  exhales  along 
with  it.  The  ancients  were  acquainted  with  these  means, 
and  ihey  carefully  distinguished  the  product  of  a  free 
fnm  that  of  a  close  fermentation ;  that  is  to  say,  the  fer- 
mentation effected  in  open  and  that  effected  in  close  ves- 
wis.  Brisk  wines  are  indebted  for  that  quality  to  their 
having  been  shut  up  in  the  bottles  before  their  fermenta- 
timi  was  completed.  This  gas,  being  slowly  developed 
in  the  liquor,  remains  compressed  in  it  till  the  moment 
when,  the  effort  of  the  compression  having  ceased,  by 
the  opening  of  the  vessels  it  can  escape  with  force. 

This  acid  gas  gives  to  all  liquors  impregnated  with  it 
a  taitish  savour.  Those  mineral  waters  called  gaseous 
waters  are  indebted  to  it  for  their  principal  virtue.  But 
it  wonld  be  having  a  very  incorrect  idea  of  its  real  state 
in  wine,  to  compare  its  effects  to  those  which  it  produces 
by  its  free  solution  in  water. 

The  carbonic  acid  disengaged  from  wine  holds  in  so- 
ktion  a  pretty  considentble  portion  of  alcohol.  I  think 
I  was  the  first  who  made  known  this  hct^  when  I  show- 
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ed|  that  by  exposing  pare  water  in  vessels  placed  inmif - 
diately  above  the  chapeau  of  the  vintage^  at  the  end  of 
two  or  three  days  this  water  is  impregnated  with  carbo- 
nic acid^  and  that,  to  obtain  veiy  good  vin^ar,  nothing 
is  necessary  but  to  put  it  into  uncorked  bottles,  and  to 
leave  it  to  itself  for  a  month.  At  the  same  time  that  the 
vinegar  is  formed,  abundance  of  flakes,  which  are  of  t 
nature  analagous  to  fibrous  matter,  are  precipitated  ib  the 
liquor.  When  water  containing  earthy  sulphats,  soch  as 
well-water,  is  employed  instead  of  pure  water,  there  in  dis- 
engaged at  the  moment  of  acetiflcation  an  odour  of  snlphn- 
rated  hydrogen  gas,  which  arises  from  the  decompositioii 
of  the  sulphuric  acid  itself.  This  experiment  sufficient- 
ly proves  that  the  carbonic  acid  gas  carries  with  it  alco- 
hol and  a  little  extractive  matter;  and  that  these  two 
principles,  necessary  for  the  production  of  the  acetous 
acid,  being  afterwards  decomposed  by  the  contact  of  the 
atmospheric  air,  produce  acetous  acid. 

But  is  tlie  alcohol  dissolved  in  the  gas,  or  is  it  volatil- 
ised merely  by  the  heat  ?  This  question  cannot  be  de- 
termined by  direct  experiments.  Gentil  observed  in  17709 
that  when  a  glass  bell  was  inverted  over  the  vintage  in 
fermentation,  the  inside  of  it  became  covered  with  drops 
of  a  liquid  which  had  the  smell  and  properties  of  the 
first  phlegm  that  passes  when  spirits  are  distilled.  Hum- 
boldt has  proved  that  if  the  vapour  Of  champagne  be  re- 
ceived under  bells,  in  an  apparatus  for  collecting  gas, 
surrounded  with  ice,  alcohol  is  precipitated  on  the  sides 
merely  by  the  impression  of  the  cold.  It  appears,  then, 
that  the  alcohol  is  dissolved  in  the  carbonic  acid  gas,  and 
it  is  this  substance  which  communicates  to  the  vinous  gas 
a  part  of  its  properties.  Every  one  feels,  by  the  impres-. 
sion  which  the  vapour  of  champagne  makes  on  our  or- 
gans, how  this  gaseous  matter  Is  modified,  and  dijSers 
^from  pure  carbonic  acid. 
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.    It  is  not  the  most  saccharine  must  that  furnishes  the 
post  gaseous  acid^  nor  is  it  that  employed  in  general  for 
mdung  the  briskest  wines.     If  the  fermentation  of  this 
Ishd  of  grapes  were  checked  by  shutting  them  up  in 
IpRslu  or  jars  to  preserve  the  gas  disengaged  from  them^ 
%fi  eaccharine  principle^  which  abounds  in  them^  would 
lipt  be  decomposed^  and  the  wine  would  be  sweety  lus- 
ip  ihick^  and  disagreeable.     There  are  some  wines 
the  alcohol  of  which  is  dissolved  in  the  gaseous  prin- 
that  of  Champagne  furnishes  a  proof  of  it. 
is  difficult  to  obtain  wine  red  and  brisk  at  the  same 
;  especially  as^  to  make  it  acquire  colour^  it  must  be 
to  ferment  over  the  skins^  stalks^  &c.  $  and  as  by 
means  the  acid  gas  is  dissipated. 
iTliere  are  some  wines  the  slow  fermentation  of  which 
Uies  for  several  months.     These^  if  put  into  bottles 
proper  time^  become  brisk :  there  are  none^  strictly 
ig,  but  wines  of  this  kind  capable  of  acquiring 
j^perty.     Those  the  fermentation  of  which  is  na- 
tumultuous  terminate  this  process  too  soon^  and 
break  the  vessels  in  which  they  are  enclosed, 
acid  gas  is  dangerous  to  be  respired.  All  animals 
io  it  are  suffocated.    Such  melancholy  accidents 
maeh  to  be  apprehended  when  the  vintage  is  made  to 
it  in  low  places  where  the  air  is  not  renewed.  This 
fluid  displaces  the  atmospheric  air^  and  at  last 
the  whole  cellar.    It  is  the  more  dangerous  as  it  is 
(ible  like  air ;  and  too  much  precaution  cannot  be  ta« 
against  its  fatal  effects.     To  ascertain  whether  there 
any  danger^  those  who  enter  a  place  where  vintage  is 
a  state  of  fermentation  ought  to  cause  a  lighted  candle 
ibe  carried  before  them  :  if  the  candle  continues  bum- 
there  is  no  danger ;  but  if  it  is  seen  to  grow  dim^ 
I  then  to  go  out,  it  will  be  prudent  to  retire. 
Iliis  danger  may  be  prevented  by  saturating  the  gas 
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in  proportion  as  it  is  precipitated  on  the  floor^  by  seatter- 
ing  in  several  places  milk  of  lime^  or  quicklime.  A  place 
rendered  noxious  by  this  pernicious  gas  may  be  parified 
by  throwing  npon  the  iSoor  and  against  the  walls  qnick- 
lime  diluted  in  water :  a  caustic  alkaline  ley^  snch  u 
soapmakers'  ley  or  ammonia^  will  produce  a  similar  ef- 
fect. In  all  cases  the  gaseous  acid  instantly  combiBM 
with  these  matters^  and  the  external  air  descends  to  oc- 
cupy  its  place. 

3d^  Formation  of  Jilcohol.^^Tht  saccharine  principle 
exists  in  must,  and  makes  one  of  its  principal  characters; 
it  disappears  by  fermentation,  and  is  replaced  by  alco- 
hol ;  which  essentially  characterises  wine. 

We  shall  mention  hereafter  in  what  manner  this  phe- 
nomenon, or  this  interesting  series  of  decompositions  and 
productions,  may  be  conceived.  Our  business  at  present 
is  to  indicate  the  principal  facts  which  accompany  the 
formation  of  alcohol. 

As  the  object  and  effect  of  spiritous  fermentation  are 
merely  the  production  of  alcohol  by  decomposing  the  sac« 
cliarine  principle,  it  tlience  follows  that  the  formation  of 
the  one  is  always  in  proi)ortion  to  the  destruction  of  the 
other,  and  that  the  alcoliol  will  be  more  abundant  as  the 
saccharine  principle  is  greater :  for  this  reason,  the  quan- 
tity of  alcohol  may  be  augmented  at  pleasure  by  adding 
to  the  must  the  sugar  which  seems  to  be  wanting. 

It  invariably  follows  from  these  principles,  that  the 
^nature  of  the  vintage  in  fermentation  is  every  moment 
modified  and  changed :  its  smell,  taste,  and  other  cha- 
racters, are  continually  varying.  But  as  there  is  a  very 
constant  progress  in  the  process  of  fermentation^  it  may 
be  followed  in  all  its  changes,  which  may  be  considered 
as  invariable  signs  of  the  different  states  through  which 
the  vintage  passes. 

i  •iit,  Must  has  a  sweetish  odour,  which  is  peculiar  to 
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|L  Sd^  Its  savour  is  more  or  less  saccharine.  3d,  It 
b  thick^  and  its  consistence  varies  according  as  the  grapes 
im  mote  or  less  ripe,  more  or  less  saccharine.  I  have 
kmd  by  experience  that  some  marked  75  degrees  of  the 
Itteometer,  and  others  only  from  40  to  4S.  It  is  exceed* 
Iq^y  soluble  in  water.  Scarcely  is  the  fermentation  de- 
iHniined  when  all  the  characters  are  changed :  the  odour 
begins  to  become  pungent  by  the  disengagement  of  car- 
^myie  acid ;  the  savour,  still  very  sweet,  is  however  al- 
iiMdy  mixed  with  a  little  of  the  pungent ;  the  consist- 
PBMBe  decreases  ;  the  liquor,  which  hitherto  presented  on- 
Ijf  one  uniform  whole,  exhibits  flakes  which  become  mora 
mpd  more  insoluble. 

T '  The  saccharine  savour  becomes  gradually  weaker,  and 
pi  vinous  stronger :  the  consistence  of  the  liquor  is  sen- 
||Uy  lessened :  the  flakes  detached  from  the  mass  are 
iMNre  completely  insulated.  The  odour  of  the  alcohol  i$ 
|V0Mived  at  a  greater  distance. 

hiibkt  last  the  moment  arrives  when  the  saccharine  prin- 
ttflkb  ■  is  no  longer  sensible ;  the  savour  and  smell  now 
IllAfeate  nothing  but  alcohol :  all  the  saccharine  princi- 
jj^Htf  however,  is  not  destroyed ;  a  portion  of  it  still  re- 
ilBiADS ;  the  existence  of  which  is  not  masked  by  that  of 
iihe  predominant  alcohol,  as  is  confirmed  by  the  very  cor- 
lieet  experiments  of  Geniil.  The  further  decomposition 
of  this  substance  takes  place  by  the  aid  of  the  tranquil 
liniientation  which  is  continued  in  the  casks. 

When  the  fermentation  has  passed  through,  and  termi- 
Bited  all  its  periods,  no  more  sugar  exists ;  the  liquor 
luui  acquired  fluidity,  and  presents  only  alcohol  mixed 
^th  a  little  extract  and  colouring  principle. 
':,  4dh,  Coloration  of  the  vinous  Liqtior. — The  must 
Irhich  flows  from  the  grapes  transported  from  the  vine- 
yard to  the  vat  before  they  have  been  trod,  ferments 
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ilone^  prodacei  virgin  ttine^  the  pratopon  of  ihe  an- 
eientf  9  which  is  not  coloured. 

.  Bed  grapes^  the  juice  of  which  is  expressed  by  mers 
treading^  always  famish  white  wine  when  not  fermented 
with  the  skins^  stalks^  ftc. 

Vfiat  becomes  more  and  more  coloured  as  the  vintage 
remains  longer  without  being  fermented.  Wine  is  less 
coloured  as  the  grapes  have  been  less  trod^  as  greater 
eare  has  been  taken  to  cause  them  to  ferment  in  the  akinsy 
&c 

Wine  is  more  coloured  as  the  grapes  are  riper  and  less 
aqueous. 

The  liquor  furnished  by  the  skins,  ftc.  when  snbjeet- 
ed  to  the  press  is  less  coloured. 

The  southern  wines,  and,  in  general,  those  made  from 
grapes  collected  in  places  well  exposed  to  the  south,  are 
more  coloured  than  the  wines  of  the  north. 

Such  are  the  practical  axioms  which  have  been  san&i 
tioned  by  long  experience.  Two  fundamental  truths 
thence  result :  the  first  is,  that  the  colouring  principle  of 
wine  exists  in  the  skins  of  the  grapes ;  the  second  is, 
that  this  principle  does  not  detach  itself,  and  is  mot  com- 
pletely dissolved  in  the  vintage  but  when  the  alcohol  is 
developed  in  it. 

We  shall  treat  in  the  proper  place  of  this  colouring 
principle,  and  shall  show,  that  though  it  approaches  re-r 
sins  in  some  of  its  properties,  it  is,  however,  essentially 
different. 

Any  one,  after  this  short  explanation,  may  account  for 
all  the  processes  usual  for  obtaining  wines  more  or  less 
coloured ;  and  may  readily  conceive  that  it  is  in  the  pow* 
er  of  the  agriculturist  to  give  to  his  wines  whatever  tint 
of  colour  he  chooses. 

fTo  be  continued.  J 
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No,  45. 

Method  of  obviating  the  JSTecessity  of  lifting  Ships.    By 
Mr.  Robert  Seppings,  of  Chatham  Yard.* 

The  following  is  a  description  of  an  invention  by  Mir. 
Robert  Seppings^  late  master  shipwright  assistant  in  his 
majesty's  yard  at  Plymouth  (now  master  shipwright  at 
his  majesty's  yard,  Chatham)^  for  suspending^  instead  crif 
liftings  ships,  for  the  purpose  of  clearing  them  from  their 
blocks,  by  which  a  very  great  saving  will  accrue  to  the 
public,  and  also  two-thirds  of  the  time'  formerly  used  in 
this  operation. 

From  the  saving  of  time  another  very  important  advan- 
tage is  derived,  namely,  that  of  enabling  large  ships  to 
be  docked,  suspended,  and  undocked,  the  same  spring 
tides.   Without  enumerating  the  inconveniencies  arising^ 
luid,  perhaps,  injuries,  which  ships  are  liable  to  sustain^ 
from  the  former  practice  of  lifting  them,  and  which  aro 
removed  by  the  present  plan ;  that  which  relates  to  ma- 
nual labour  deserves  particular  attention;  twenty  men 
being  sufficient  to  suspend  a  flrst-rate,  whereas  it  would 
require  upwards  of  500  to  lift  her.     The  situation  which 
Mr.  Seppings  held  in  Plymouth-yard,  attached  to  him, 
in  a  great  degree,  the  shoring  and  lifting  of  ships,  as  well . 
as  the  other  practical  part  of  the  profession  of  a  ship- 
wright.    Here  he  had  an  opportunity  of  observing,  and 
indeed  it  was  a  subject  of  general  regret,  how  much  tim^  • 
expense,  and  labour,  were  required  in  lifting  a  ship,  par- 
ticularly  ships  of  the  line.     This  induced  him  to  consi- 
der whether  some  contrivance  could  not  be  adopted  to 
obviate  these  evils.     And  it  occurred  to  him,  that  if  he 

*  THloch,  ¥ol.  3S.  p.  343.    From  the  TniliKCtioni  of  tli»8ociftj«f  ibt^ 
wlio  TOted  Uim  the  gMme^  1804. 
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could  80  constract  the  blocks  on  which  the  ship  resU,  thit 
the  weight  of  the  ship  might  be  applied  to  assist  in  the 
operation^  he  could  accomplish  this  very  desirable  end. 
In  September,  1800,  the  shoring  and  lifting  the  San  Jo- 
sef, a  large  Spanish  first-rate,  then  in  dock  at  Plynoath, 
was  committed  to  his  directions ;  to  perfm^n  whichy  the 
assistance  of  the  principal  part  of  the  artificers  of  tke 
yard  was  requisite*  In  conducting  this  business,  tho 
plan,  which  will  be  hereafter  described,  bccurred  .to  Us 
mind ;  and  from  that  time,  he,  by  various  experimental 
proved  his  theory  to  be  correct :  the  blocks^  constmctel 
by  him,  upon  which  the  ship  rests,  being  so  contrivedy 
that  the  facility  in  removing  them,  is  proportionate  to  the 
quantity  of  pressure ;  and  this  circumstance  is  alwijs 
absolutely  under  command,  by  increasing  or  ^iniiniakiig 
the  angle  of  three  wedges^  which  constitute  one  of  fiie 
blocks ;  two  of  which  are  l^prizontal,  and  one  veiti€aL 
By  enlarging  the  angle  of  the  horizontal  wedges,  the 
vertical  wedge  becomes  of  consequence  more  acnte;  and 
its  power  may  be  so  increased,  that  it  shall  have  a  gieit 
tendency  to  displace  the  horizontal  wedges^  as  was 
proved  by  a  model,  which  accompanied  the  statement  to 
the  society ;  where  the  power  of  the  screw  is  used  as  a 
substitute  for  the  pressure  of  the  ship. 

Mr.  Seppings  caused  three  blocks  to  be  made  of  hard 
wood  agreeable  to  his  invention,  and  the  wedges  of  va- 
rious angles.  The  liorizontal  wedges  of  tlie  first  block 
were  nine  degrees ;  of  the  second,  seven ;  and  of  the 
third,  five ;  of  course,  the  angle  of  the  vertical  wedge  of 
the  first  block  was  16S  degrees;  of  the  second,  166; 
and  of  the  third,  170.  These  blocks,  or  wedges,  were 
well  executed,  and  rubbed  over  with  soft  soap  for  the 
purpose  of  experiment.  They  were  then  placed  in  a 
dock,  in  his  majesty^s  yard,  at  Plymouth,  in  w  hich  a 
sloop  of  war  wa&  to  be  docked :  on  examiniug  them  af- 
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tCF  the  vessel  was  in,  and  tlic  water  g<me,  tbey  were  all 
found  to  have  kept  their  situatioDS,  as  placed  Iiefore  the 
fihip  rested  upoii  them.  Shores  in  thuir  wake  were  then  • 
erected  to  snstain  the  ship^'^rior  to  the  said  blocks  being 
taken  from  nnderthe  keel.  The  process  of  clearing  them 
was,  by  applying  the  power  of  battering-ranifi  to  the 
iides  of  the  outer  ends  of  the  horizontal  wedges ;  alter- 
oate  blows  being  given  fore  and  aft :  by  which  means 
they  immediately  receded,  and  the  vertical  wedges  were 
disengaged.  It  was  observed,  even  in  this  small  sliip^ 
that  the  block  which  was  formed  of  horizontal  wedges 
of  nine  degrees^  came  away  much  easier  than  those  if 
seven,  and  the  one  of  seven  than  that  of  five.  In  remov- 
ing the  aforesaid  blocks  by  the  power  of  the  battering- 
rams,  which  were  suspended  in  the  bands  of  the  men 
employed,  by  their  holding  ropes  passed  through  holes 
for  that  purpose,  it  was  remarked  by  Mr.  Seppings,  that 
the  operation  was  laborions  to  the  people ;  they  having 
to  support  the  weight  of  the  hattering-ram.'^  as  well  as  to 
set  them  in  motion.  He  then  conceived  an  idea  of  affix- 
ing wheels  near  the  extremity  of  that  part  of  the  rams 
which  strikes  the  wedges.  Tliis  was  done  before  the 
blocks  were  again  pliiced  ;  and  it  has  sinse  been  found 
fally  to  answer  the  purjwse  inleiided,  particularly  in  re- 
taming  the  horizontal  wedges  tu  their  original  situations, 
when  the  work  is  performed  for  which  they  were  dis- 
placed ;  the  wheels  also  giving  a  great  increase  of  power 
to  the  rams,  and  decrease  of  labour  to  the  ai-tilicers ;  be- 
sides which,  the  blows  are  given  with  much  more  exact- 
ness. Tlie  same  blocks  were  again  laid  in  another  dock^ 
in  which  a  two-decked  ship  of  the  line  was  docked.  On 
examination  they  were  found  to  be  very  severely  pressed, 
but  were  removed  with  great  ease.  Tbey  were  again 
placed  in  another  dock  in  which  a  three-decked  ship  of 
the  line  was  docked.    This  ship  having  in  her  forenuist 
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and  bowsprit,  the  blocks  were  put  quite  forward,  that  lie- 
ing  the  part  which  presses  them  with  the  g;reate6t  fwct 
As  soon  as  the  water  was  out  of  tlie  dock,  it  was  obserr- 
ed  that  the  horizontal  wedges  of  nine  and  seven  degna 
had  receded  some  feet  from  tlieir  original  sitnatiooii 
This  aiTorded  Mr.  Seppiiigs  a  satisfactory  proof,  whick 
experience  has  since  demonstrated  (though  many  penoH 
before  would  not  admit  of,  and  others  could  not  under- 
stand, the  principle);  that  the  facility  of  removing  <k 
blocks  or  wedges,  was  proportionate  to  the  qnanti^ef 
pressure  upon  them.     The  block  of  five  degrees  kept  ill 
place,  but  was  immediately  cleared,  by  applying  the  pow- 
er of  the  battering-rams  to  the  sides  of  the  outer  eadi  af 
the  horizontal  wedges.     The  above  experiments  bepf 
communicated  to  the  Navy  Board,  Mr.  Seppings  wii  di- 
rected to  attend  them,  and  explain  the  prineiple  of  kii 
invention ;  which  explanation,  further  corroborated  if 
the  testimonials  of  his  then  superior  officers,  was  m  » 
tisfactory,  that  a  dock  was  ordered  to  be  fitted  at  Fij« 
mouth  under  his  immediate  directions*     The  horizanbd 
wedges  in  this,  and  in  the  other  docks,  that  were  after- 
wards fitted  by  him,  are  of  cast  iron,  with  an  angle  of 
about  five  degrees  and  a  half,  which^  from  repeated  tri- 
als,  are  found  equal  to  any  pressure,  having  la  no  ia* 
stance  rece<lcd,  and,  when  required,  were  easily  remov- 
ed.     The  vertical  M'edge  is  of  wood,  lined  with  a  plate 
of  wrought  iron,  half  an  inch  thick.     On  the  bottom  of 
the  dock,  in  the  wake  of  each  block,  is  a  plate  of  iroD 
of  three  quarters  of  an  inch  thick,  so  that  iron  at  aD 
times  acts  iu  contact  with  iron. 

The  placing  the  sustaining  shores,  the  form  and  sizes 
of  the  wedges,  and  battering  rams,  &c. ;  also  the  process 
of  taking  away,  and  again  replacing,  the  wedges  of  whick 
the  block  is  composed,  are  also  exemplified  by  a  modeL 

The  dock  being  prepared  at  Plymouth,  in  August. 
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iSOl,  the  Canopus,  a  large  French  80-gun  ship,  was  ta- 
ken in,  and  i*e8ted  upon  tlie  blocks ;  and  the  complete  ^ 
success  of  the  experiment  was  such,  that  oilier  docks  « 
were  ordered  to  he  fitted  at  Sheerness  and  PoiTsinouth 
dock- yards,  under  Mr.  Sepping's  directions.  At  the  for- 
mer place  a  frii^ate,  and  at  the  latter  a  three-deckcd 
ship,  wore  suspended  in  like  manner.  This  happened 
in  Deccmher,  1802,  and  January,  1803  ;  and  the  reports 
were  80  favourable,  as  to  cause  directions  to  he  given  for 
the  general  adoption  of  these  blocks  in  bis  majesty's 
yards.  This  invention  being  thought  of  national  conse- 
qnence,  with  respect  to  ships,  but  particularly  those  of 
the  uavy.  government  has  been  pleased  to  notice  and  re- 
ward Mr.  Seppiuga  for  it. 

The  time  required  to  disengage  each  block  is  from  one 
to  three  minutes  after  the  shores  are  placed  :  and  a  firstk 
rate  sits  on  about  fifty  blocks.  A'arious  are  the  causes 
for  which  a  ship  maybe  required  to  be  cleared  from  her 
blocks,  viz.  to  shift  the  main  keel ;  to  add  arldition&l  false 
keel ;  to  repair  defects ;  to  caulk  the  garboai-d  seams, 
■carples  of  the  keel.  &,e.  Imperfections  in  the  false  keel,, 
which  ai'c  so  very  injurious  to  the  cables,  can,  in  the 
largest  ship,  be  remedied  in  a  few  hours  by  this  inven- 
tion, without  adding  an  additional  shore,  by  taking  away 
blocks  forward,  amid-ships,  ami  abaft,  at  the  same  time  ; 
and,  when  the  keel  is  repaired  in  the  wake  of  those 
blocks,  by  retuniiug  (hem  into  their  places,  and  then  by 
taking  out  the  next,  and  so  on  in  succession.  The  blocks 
can  be  replaced  in  their  original  situations,  by  the  appli- 
cation  of  the  wheel  hattering-ramB  to  the  wedges,  the 
power  of  which  is  so  very  great,  that  the  weight  of  the 
ship  can  be  taken  from  the  shoreo  that  were  placed  to 
sustain  her.  There  were  one  hundred  ami  six  ships  of 
different  classes,  lifted  at  Plymouth  dock-yard,  from  tho 
let  of  January,,  179S,  to  the  31st  of  Deccmher,  1800; 
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them  oat  forward  and  aft^  and  stop  the  ship  up,  by  lay- 
ing one  iron  wedge  on  the  othcr^  as  shown  at  Fig.  1^ 
Plate  10. 

To  facilitate  the  business^  blocks  may  be  cleared  for- 
ward and  aft  at  the  same  time^  sufficient  to  get  in  place 
one  length  of  false  keel.  If  the  false  keel  should  want 
repairing^  it  may  be  done  without  any  additional  shores^ 
by  clearing  one  block  at  a  time  ;  and  when  the  keel  is 
repaired  in  the  wake  of  that  blocks  return  the  wedges,  as 
above  directed^  and  clear  the  next^  &c. 

Secthn  uwL  Fkm,.V\aiA  10,  Figrf. " 

A,  Keelson.  *  K 

B,  Ceiling.  "*  jt  'V-.*ja, 
G,  Floor  tindber.                       :         ;■'  •  Vfl 
D>^  Dead  or  rising  wood. 
E^  Plank  of  the  bottom. 
F^  Keel  and  false  keel.                •■'    : 
6,  Angular  blocks  with  a  half-inch  iron-plate  bolted 

>.to  them. 

H,  Cast-iron  wedges. 

ly  Iron-plate  of  three-fourths  of  an  inch  thick  on  tlie 
bottom  of  the  dock. 

K,  Battering-rams,  with  wheels,  and  ropes  for  the 
hands. 

L,  Cast-iron  wedges,  having  received  a  blow  from 
forward. 

M>  Shores  under  tlie  ship  to  sustain  her  weight. 

Fig.  8,  represents  part  of  a  top-gallant  mast  fitted  with 
a  wedge  fid. 

a,  Top- gallant  mast. 

by  Fid,  with  one  horizontal  wedge  worked  cm  it. : . 

c,  Moveable  wedge,  with  the  iron  strap  and  pin  over 
it,  to  keep  it  in  its  situation^ 

dy  Trussel  trees. 
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Effect  of  Ji^gnetUm  on  Time-pieces. 
No.  46. 


On  the  irregularity  in  the  rate  of  going  of  Ttme^piecea 
oceasioved  by  the  influence  of  Magnetism.  An  origi- 
nal Commanication,  by  Mr.  Varlev,  dated  May  St, 
1798.* 

Having  studied  the  theory  of  clock  and  watch-making 
many  years,  ns  well  as  been,  part  of  that  time,  concern, 
ed  in  an  extensive  manufactory  of  watches,  I  have  had 
many  opportunities  of  observing  a  circumstance  which 
has  surprised  every  one  in  the  trade  as  well  as  myself; 
that  watches  of  considerable  price,  and  from  the  hands 
of  excellent  workmen,  often  perform  no  better  than  a 
plain  one  of  inferior  workmanship  and  much  lower  price. 
Being  anxious,  as  may  naturally  be  supposed,  to  furnish 
my  friends  with  watches  or  clocks  which  would  go  well, 
I  made  it  my  btisinesa  to  |iay  particular  attention  to  what- 
ever could  contribute  to  their  perfection.  With  this  view, 
I  made  almost  numberless  experiments  and  observationg 
on  the  various  escapements  now  in  use,  the  different  con- 
structions of  balances,  pendulums,  pendulum  springs  and 
compensations,  both  for  clocks  and  watches,  which  have 
been  applied  by  very  ingenious  mechanics  and  excellent 
workmen  to  correct  the  errors  in  the  rate  of  going,  espe- 
cially of  watches,  occasioned  by  tlie  various  degrees  of 
heat  and  cold,  change  of  position,  external  agitation,  in- 
fluence  of  oil,  friction,  vai-iation  of  maintaining  power, 
and  other  causes. 

Some  of  these  contrivances  are  extremely  well  adapt- 
ed to  answer  the  intended  purpose ;  but,  notwithstanding 
all  their  advantages,  the  maker  and  purchaser  are  fre- 
qnently  disappointed  in  the  performance  of  the  machine 
to  which  they  are  applied.     Many  instances  miglit  be 
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produced  where  the  best  WBrknen  have  been  employed, 
no  expense  spared  by  the  maker,  and  the  above-mentkm- 
ed  improvements  applied  with  the  ntmost  care  and  atten- 
tion ;  and  yet  the  rate  of  going  of  the  watch  has  been 
more  irregular  than  in  some  ordinary  watches.  Whm 
such  a  circumstance  occurs,  it  is  extremely  unpleasant : 
the  purchaser  not  understanding  the  difficulties  wUck 
the  maker  has  to  encounter,  thinks  himself  ill  used,  tad 
the  latter  suffers  at  the  same  time  in  his  reputation  as  in 
artist,  and  in  his  character  as  a  man ;  and  when  the 
watches  happen  to  have  been  made  for  nautical  purposely 
or  for  exportation,  the  whole  community,  in  some  mea- 
sure, become  sufferers. 

The  intention  of  the  present  paper  is  to  point  out 
feet  in  the  construction  of  time-pieces  of  eveiy  dei 
tion  in  which  balances  are  used,  and  at  the  same 
source  of  error  in  their  performance,  which  has 
therto  little  if  at  all  suspected,  but  which,  where  it  afd- 
curs,  completely  defeats  all  the  ends  intended  to  be  an- 
swered by  the  application  of  the  above-mentioned  ii^a^' 
nious  contrivances :  and  that  it  does  occur  very  freqneat- 
ly,  will  be  made  sufficiently  obvious  by  a  simple  detail  sf 
facts  supported  by  actual  experiments. 

That  the  balances  of  watches,  when  manufactured  ct 
steel,  as  they  mostly  are,  might  be  in  a  small  degree  mag- 
netic^ and  consequently  have  some  influence  in  distmlHBg 
their  vibrations,  has  been  suspected  by  some  and  daiied 
by  others  :  but  that  a  circular  body,  such  as  a  balance  is, 
should  possess  polarity ;  that  a  particular  point  m  it 
should  have  so  strong  a  tendency  to  the  north,  and  an  op- 
posite point  an  equal  tendency  to  the  south,  as  to  be  sitf- 
ficient  materially  to  alter  the  rate  of  going  of  the  machine 
when  put  in  different  positions,  has  never,  I  believe,  been 
even  suspected.  If  it  had,  the  use  of  steel  balances 
would  have  been  laid  aside  long  ago,  particularly  where 


MemmU  peHbrmiLDce  wu  indi^nstble,  as  hi  time-pieces 
ftrir  hstroftDmieat  and  nautical  purpoees.  Though  I  have 
fttquently  examined,  with  great  care,  watchui  that  did 
nM  tierfofm  well,  even  whett  Ao  defect  in  their  confltroc- 
tiott  or  finishing  was  apparant,  find  anspected  the  balancs 
to  be  magnetic,  yet  I  never  could  have  ilna^ned  that  thb 
influence,  operating  as  a  cause,  could  produce  bo  great  an 
^fect  as  I  found  upon  actual  experiment ;  for  I  did  not 
expect  to  find  that  a  balance,  even  when  magnetic,  shouU 
iHTe  distinct  poles.  Happening  to  have  a  watch  in  my 
pomeesion,  of  excellent  workmanship,  but  which  per- 
ined  the  most  irregularly  of  any  watch  1  had  ever 
,  and  having  repeatedly  examined  every  part  with 
nil&r  attention,  without  being  able  to  discover  any 
I  likely  to  produce  such  an  effect,  it  put  me  upon 
hminin,^  whether  the  balance  might  not  be  magnetic 
lUgh  to  produce  the  irregularity  observed  in  its  rate  of 
tiing. 

I  took  the  balance  ont  of  its  situation  in  the  watefa. 
after  removing  the  pendulum  spring,  put  it  into  u. 
liHsing  tool,  intending  to  approach  it  with  a  magnet,  but 
'  kt  a  considerable  distance,  to  observe  the  effect,  while  at 
fte  same  time  the  distance  of  the  magnet  should  pre- 
etude  the  postnbility  of  the  magnetic  virtue  being  thereby 
conununicated  to  the  balance.  I  had  no  sooner  put  it  in- 
to the  tool  than  I  observed  it  much  out  of  poise ;  that  is, 
ibb  one  side  appeared  to  be  heavier  than  the  other :  hat. 
Hi  H  bad  been  before  examined,  in  that  particnlar,  by  a 
IMry  careful  workman,  more  than  once,  I  was  at  a  loss  to 
^Mermine  what  to  think  of  the  effect  I  saw ;  when  hap. 
^Ding  to  change  the  position  of  the  tool  upon  the  board. 
fhe  balance  then  appeared  to  be  in  poise.  As  there  coald 
tie  no  magic  in  the  case,  it  appeared  that  the  balance  had 
Vuignetic  polarity,  as  no  other  cause  could  produce  the 
«flbct  I  had  witnessed,  and  which  was  repeated  as  o&tm 
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as  I  chose  to  move  the  tool  from  the  one  positton  to  tke 
other.  It  happened  that  I  was  then  sitting  with  my  face 
to  the  south :  a  circumstance  that  led  me,  in  placing  tlie 
plane  of  the  balance  vertically^  to  put  it  north  and  soat]^ 
and  of  course  the  axis  east  and  west — the  only  positioii 
in  which  the  magnetic  influence  could  make  itself  most 
apparent,  and  which  will  account  for  the  circumstanee 
not  having  been  observed  by  the  workman  who  examined 
the  poise  of  the  balance  before  I  did ;  for^  as  often  as  I 
placed  the  plane  of  the  balance  vertically  between  eart 
and  west  it  was  in  poise,  whichever  end  of  its  axis  wii 
placed  towards  the  south. 

Having  pretty  well  satisfied  myself  as  to  the  canse^  f 
now  proceeded  to  determine  the  poles  of  the  halai^fe-U 
With  that  view  I  placed  its  axis  in  a  vertical  6itQili2  i 
and  of  course  its  plane  was  horizontal ;  and  I  was  Mip  ^ 
surprised  to  find  that,  in  that  position,  it  possessed  mt^ 
cient  polarity  to  overcome  the  friction  upon  its  pivot  j  fir 
it  readily  turned  on  its  axis  to  place  its  north  pole  towards 
the  north.    Making  a  mark  on  that  side  that  I  m^   ; 
know  its  north  pole,  I  then  repeatedly  turned  that  pomt 
towards  the  south ;  and,  when  left  at  liberty,  it  as  oftea 
resumed  its  former  position,  performing  a  few  vibrations 
before  it  quite  settled  itself  in  its  situation  and  case  to 
rest — exactly  as  a  needle  would  do  if  suspended  in  the 
same  manner. 

I  was  extremely  happy  that  I  had  observed  thase  ef- 
fects before  I  brought  a  magnet  to  make  the  experiment 
I  first  intended,  as  I  might,  and  as  others  also  might  hafs 
concluded,  that  the  polarity  had  been  produced  by  tk 
approach  of  the  magnet.  I  now,  however,  bron^t  a 
magnet  into  the  shop,  and,  presenting  its  south  pole  to 
the  marked  side,  that  is,  to  the  north  pole  of  the  balance, 
the  balance  continued  at  rest;  but  upon  presenting  the 
no^h  pole  to  the  marked  place,  it  immediately  recede4 
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from  the  magnet^  and  resumed  its  former  position  when- 
ever the  magnet  was  withdrawn. 

No  doubt  now  remaining  as  to  the  facts^  and  being  in 
possession  of  the  position  of  its  poles^  I  proceeded  to  ex- 
amine the  effects  produced  by  this  cause  upon  the  watch's 
rate  of  going.  Having  put  on  the  pendulum  springs  and 
replaced  the  balance  in  the  watch,  I  laid  the  watch  with 
Che  dial  upwards,  that  is,  with  the  plane  of  the  balance 
hmrizontally,  and  in  such  a  position  that  the  balance  when 
«k  its  place  of  rest  should  have  its  marked  side  towards 
Hie  north : — in  this  situation  it  gained  S^  86^  in  twenty- 
fiMir  hours.  I  then  changed  its  position  so  that  the  mark- 
ed side  of  the  balance  when  at  rest  should  be  towards 
south,  and,  observing  its  rate  of  going  for  the  next 

'enty-four  hours,  found  it  had  lost  &  46^ — producing, 
its  change  of  position  only,  a  difference  of  iS!  S3*  in 
rate.    It  must  be  obvious  to  every  person,  that  even 
difference,  great  as  it  was,  would  be  increased  or  di- 
as  the  wearer  should  happen  to  carry  in  his 
|ic  waistcoat  pocket  a  key,  a  knife,  or  other  article  made  of 
iteel.     This  circumstance,  taken  along  with  the  amount 
ef  the  variation  occasioned  by  the  polarity  of  the  balance, 
was  fully  sufficient  to  produce  all  the  irregularity  ob- 
served in  the  going  of  the  watch. 

I  then  took  away  the  steel  balance,  substituted  one 
nade  of  gold,  and,  having  brought  the  watch  to  time,  ob- 
served its  rate  of  going,  and  found  it  as  uniform  as  any 
watch  of  the  like  construction ;  for,  though  it  was  a  du- 
plex escapement,  which  is  perhaps  the  best  yet  invented, 
«i  least  for  common  purposes,  it  had  no  compensation  for 
the  expansion  and  contraction  occasioned  by  heat  and 
cold,  and  therefore  a  perfect  performance  was  not  ex- 
pected. 

Steel  balances  being  commonly  in  use,  and,  on  that 
account,  easiest  to  be  procured,  and  being  on  maiiy  ac- 
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counts  preferable  io  any  others  I  was  unwilling  to  abaa- 
don  them  entirely ;  bat  resolved  to  take  the  precaution  of 
always  trying  them  before  I  should  apply  them  to  use. 
The  mode  I  adopted  was^  to  lay  them  upon  a  slice  of 
cork  sufficient  to  make  them  float  upon  water^  and  I  was 
in  hopes  that  out  of  a  considerable  number  I  might  be 
able  to  select  sufficient  for  my  purpose ;  but  to  my  but* 
prise^  out  of  many  dozens  which  I  tried  in  this  manner,  I 
could  not  select  one  that  had  not  polarity.  Som«  of  them 
had  it  but  in  a  weak  degreoi  wA  not  more  thaii  one  or 
two,  out  of  the  whole  quantity,  appeared  to  have  it  so 
strong  as  the  one  which  gave  birth  to  Uiese  e^i^perimeiiti 
and  to  the  present  paper,  which  is  perhaps  more  proUz 
than  could  be  wished :  but  the  sqbjeet  appeared  to  be 
not  uninteresting,  and  J  hope  the  remarks  I  have  oflbed 
will  not  be  altogether  useless,  9^  every  thivg  that  cai 
tend  to  add  to  the  perfection  of  time-pieces^  or  to  re^oie 
any  cause  that  operates  against  their  perfection,  is  ef 
some  importance. — &c.  &c. 

8.  Yarley. 
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No.  47. 

Description  of  a  Camp  Telegraphy  invented  by  Knight 
Spencer,  Esq.  Secretary  to  the  Surry  InstitviikmJ'^ 

HiR — The  important  advantages  resulting  to  the  naval 
service  from  the  introduction  of  the  telegraph  by  or 
Home  Popham,  now  universally  adopted,  are  too  well 
known  to  be  here  insisted  upon. 

That  telegraphic  signals  have  been  productive  of  great 
advantages  to  land  armies,  for  more  than  3000  years,  ie 
very  easily  proved. 

•  Tillocb,  vol.  36.  p.  321. 
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That  Ae  most  important  advantages  have  remlteil  to 
the  French  anns,  from  the  ase  of  the  telegraphy  in  the 
present  age^  is  too  well  authenticated  to  be  doubted. 

That  commanders  of  British  armies  have  felt  the  abso- 
lute necessity  of  adopting  some  mode  of  telegraphic  con- 
monication,  is  proved  by  the  late  campaign  in  SicOy^ 
and  the  present  campaign  in  Spain. 

That  many  attempts  have  been  made  to  introduce  the 
telegraph  into  our  land-service  universally^  cannot  be 
questioned. 

To  what  cause,  then,  is  it  to  be  attributed,  that  to  the 
present  moment  this  powerful  instrument  remains  to  Bri- 
tish armies  (generally  speaking)  nearly  a  useless  inven- 
tion? 

The  only  rational  answer  to  this  question  seems  to  be, 
that,  hitherto,  no  practicable  system  has  been  offered, 
■nd  the  attempts  to  introduce  it  must,  probably,  have 
jhiled ;— either,  from  the  intricacy  of  the  machines,  or, 
flie  difficulty  of  transporting  them  into  situations  where 
tkey  could  be  used. 

Whatever  cause  may  have  hitherto  retarded  its  intro- 
duction, it  will  hardly  for  a  moment  be  contended,  that^ 
were  a  telegraph  produced  as  certain  in  its  operations  as 
the  present  fixed  telegraph,  and  at  the  same  time  so  sim- 
ple and  portable  as  to  require  no  separate  establishment, 
either  for  its  transport  or  management,  it  would  not  be  a 
Biost  important  acquisition  in  the  field. 

With  this  conviction  on  my  mind,  I  have  endeavoured 
io  obviate  the  supposed  difficulties ;  and  the  result,  which 
I  call  my  Gamp  Telegraph,  I  request  permission  to  lay 
before  the  public  through  the  medium  of  your  respecta- 
ble Magazine ; — indulging  the  hope,  that  it  may  meet 
the  attention  of  those  who  have  sufficient  infiuence  to 
bring  the  subject  fairly  under  the  cousideration  of  his 
majesty's  government.     Perhaps  it  may  not  be  improper 

Vol.  I.  3  R 
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to  stated  that  my  inventioii  has  already  been  honoured 
with  the  approbation  of  several  general  and  other  offi- 
cers very  capable  of  forming  correct  opinions  on  the  sub- 
ject ; — and  that  I  have  frequently  asked  a  question  with 
it  at  the  distance  of  six  miles j  and  have  received  an  an- 
swer within  three  minutes.  Any  officer  of  ordinary  ca- 
pacity will  be  able^  after  two  hours'  application^  to  direct 
a  station ;  any  private  will  perform  the  duty  of  a  s^nal- 
man  after  half  an  hour's  drill ;  and^  the  apparatus  not 
being  more  cumbrous  than  a  Serjeant's  pike^  there  seess 
no  necessity  wliatever  for  a  separate  establishment  to  ma- 
nage it 

Explanation. 

To  wwk  the  Camp  Telegraph,  which  ia  numetiadf 
the  director  of  each  station  must  be  assisted  by  three  pn- 
vates  or  others,  to  be  called  signal-men ;  one  of  whua 
must  be  fumbhed  with  a  staff  18  or  14«  feet  hi^  oi 
which  must  be  mounted  two  flexible  balls,  about  tfaies 
feet  diameter,  as  described  below  : — ^this  is  called  Aft 
centre-'point.  The  other  two  signal-men  must  each  be 
furnished  with  a  staff  ten  feet  high,  mounted  with  eiift 
flexible  ball. 

The  signals  must  be  made  by  one  or  both  of  the  sig- 
nal-men taking  an  ordered  number  of  paces  to  the  ri^t 
or  left  of  the  centre-point;  in  the  rear  of  which  tte^yi- 
rector  takes  his  stand,  during  the  time  of  making  eon- 
munications. 

All  signals  must  be  made  by  order  of  the  director  of 
the  station,  who  must  give  the  word  for  the  necessary 
number  of  paces.  These  are  to  be  taken  by  the  signal- 
men, in  dA^tible -quick  time,  carrying  their  balls  at  the 
trail ;  and  when  they  have  arrived  at  the  point  or  points 
ordered,  the  balls  must  be  instantly  elevated. 

All  signals  must  be  repeated  by  the  corresponding  sta- 


OeBcriptUm  of  a  Camp  megrofk.  S7f 

tion ;  and  when  the  direcUnr  of  the  etation  making  the 
commiinication^  observes  this  is  done^  he  gives  the  word 
^^  Down^^^  and  his  signal-men  must  then  retire  in  doa- 
ble-quick time  to  the  rear  of  the  centre-pointy  carrying 
their  balls  at  the  trail.  The  word  ^^  Jhwn^^  mast  like- 
wise be  given  by  the  director  of  the  station  reeeimmg  a 
cammnnicatumy  the  instant  he  observes  the  signal-men 
at  the  corresponding  station  begin  to  retire. 

A«  (Plate  11.)  Is  the  signal  of  cammwnicaltiony  and  ia 
made  by  placing  one  of  the  signal-men  at  SO  paces  to  the 
rights  and  the  other  at  JBO  paces  to  the  left^  of  the  centre- 
point. 

B.  Is  the  signal  of  a  paint  or  period^  and  is  to  be 
made  at  the  close  of  a  number^  as  S769  by  placing  one 
aignal-man  three  paces  to  the  rights  and  the  other  three 
paces  to  the  left,  of  the  centre-point 

G.  Is  the  signal  of  error^  and  is  to  be  made  when  your 
correspondent  has  mistaken  your  last  signal : — Suppose 
you  had  made  the  signal  No.  S>  which  is  SO  paces  to  the 
rights  and  your  correspondent  answers  with  SO  paces  to 
the  left,  which  is  the  signal  No.  7-  Then  make  the  sig- 
nal of  error,  by  placing  one  signal-man  three  paces  to 
the  left,  and  the  other  10  paces  to  the  right  of  the  cen- 
tre-point; and  when  your  correspondent  has  repeated 
tbifl  signal,  thereby  convincing  you  he  is  sensible  of  his 
eirar^  repeat  the  signal  that  had  been  mistaken^  and,  if 
pightly  answered,  proceed  as  before. 

D.  Is  the  repeating  signal,  and  is  to  be  made  if  the 
last  communication  is  not  understood.  It  is  made  by 
placing  one  signal-man  three  paces,  and  the  other  SO 
paces,  to  the  left. 

J^Tumerals. 

No.  1.  Is  made  by  placing  one  signal-man  three  paces  to 
the  right  of  the  centre-point. 
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No.  S.  By  placing  one  signal-man  SO  paces   to   the 

right. 
3.  By  plaeing  one  signal-man  10  paees^  and  one  SO 

paces^  to  the  right. 
'     4.  By  placing  one  signal-man  at  three^  and  one  at 

live  pacesy  to  the  right. 
0.  By  placing  one  signal-man  at  18^  and  one  at  SO, 

paces  to  the  right. 
8.  By  placing  one  signal-man  three  paces  to  the 

left  of  the  centre-point. 

7.  By  plaeing  one  signal-man  90  paces  to  the 
left. 

8.  By  placing  one  signal-man  10^  and  one  SO^  paces 
to  the  left. 

9.  By  plaeing  one  signal-man  at  three^  and  one  at 
flve^  paces  to  the  left. 

0.  By  placing  one  signal-man  at  18,  and  one  at  20^ 
paces  to  the  left. 

The  flexible  ball  is  constmcted  in  the  following  man- 
ner: 

Take  an  ash  or  deal  staff  of  the  required  lengthy  and 
the  snbstance  of  a  stoat  pike.  Take  twelve  whalebones^ 
fear  feet  six  inches  long,  and  fix  them  at  nine  inches  from 
the  top  of  the  staff,  in  the  way  the  whalebones  of  um- 
brellas are  fixed : — ^fix  the  lower  ends  of  these  whale- 
bones to  a  strong  slide  (like  the  slide  of  an  umbrella), 
the  pipe  of  which  must  be  18  inches  long,  and  project 
upwards.  To  the  top  of  this  pipe^  stretchers  18  inches 
long  must  be  affixed,  and  also  to  the  middle  of  each 
whalebone,  like  the  stretchers  of  an  umbrella,  to  keep 
the  ball  stiff  when  in  use.  There  must  then  be  a  strong 
umbrella-spring  fixed  on  the  staff,  at  tliree  feet  from  the 
upper  fastcniDgs  of  the  whale-bones,  or  top  of  the  baU, 
so  that,  when  the  slide  is  pushed  up,  the  whale-bones 
will  form  a  sphere  of  three  feet  diameter. 
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The  skeleton  of  the  ball  being  thas  prepared,  it  is  to 
be  eovered  with  glazed  linen,  half  black  and  half  white, 
divided  vertically.  Letter  6  is  a  drawing  of  the  skele- 
ton of  the  ball,  but  only  showing  two  whalebones  instead 
of  twelve.  When  the  balls  are  not  in  nse,  they  will  be 
unsprung,  and  covered  with  strong  cloth  cases. 

Signals  by  J^Tight. 

To  make  these,  it  will  require  two  lamps,  about  nine 
inches  square  and  IS  inches  high,  to  be  elevated,  one 
above  the  other,  at  the  distance  of  three  or  four  feet,  for 
the  centre-point :  and  one  lamp  for  each  signal-man,  to 
be  fixed  on  the  top  of  the  ball-staff. 

Each  lamp  must  have  two  hollow  lenses,  about  four 
inches  diameter,  filled  with  different- coloured  transparent 
fluids — (say  pale  green  and  pale  red), — which  will  dis- 
tinguish them  from  common  lights.  They  must  be  sus- 
pended upon  a  pin,  put  through  a  strong  iron  frame,  re  - 
sembling  the  frame  of  a  sign  which  is  fixed  upon  an  up- 
right sign-post,  so  that  when  the  staff  is  raised  they  will 
swing  perpendicularly ;  and  when  they  are  carried  at  the 
trail,  they  will  still  be  in  a  perpendicular  position. 

The  reservoir  for  the  oil  must  be  made  like  those  for 
the  actable  lamps ;  the  wicks  must  be  flat,  and  about 
one  inch  broad. 

E.  is  a  front  view  of  the  lamp  for  night  signals. 

F.  is  a  side  view  of  the  same. 

A  code  of  numerical  signals,  and  a  numerical  vocabn- 
laiy  applicable  to  the  land  service,  arranged  upon  the 
plan  of  Sir  Home  Popham's  for  the  naval  service,  Mill 
be  necessary. 

When  a  tent  or  any  other  object  is  flxed  upon  as  a 
centre-point,  it  is  then  generally  unnecessary  to  use  the 
double  ball. 

When  stations  are  taken  b^aw  the  hoirixoHy  the  white 
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sides  of  the  balls  are  to  be  turned  to  your  correspondol) 
and  it  is  advantageous  to  have  the  men  in  white  or  &> 
tigue  dresses. 

When  stations  are  taken  above  the  horizon^  the  black 
sides  are  to  be  turned  towards  your  cortespondent,  ni 
then  it  is  advantageous  to  have  the  men  in  uniform. 

I  am^  sir^  your  obedient  servant. 

Knight  Spenceb. 

Surry  Inititution, 
Nov.  6, 1810. 

No.  48. 

Invention  of  a  Homograph,  or  Method  of  CommmM* 
tion  by  Signalsy  on  Sea  or  Land.  By  Lieutenait 
James  Spratt,  of  the  Royal  JCavy.* 

Sir — ^With  this  you  will  receive  a  truly  ingenious  ia- 
vention  of  Lieut  James  Spratt^  of  the  Royal  Navy.  Tbis 
gallant  officer^  in  the  glorious  action  of  the  combined  tat 
at  Trafalgar^  on  the  Slst  of  October,  1805,  was  on  bond 
his  majesty's  sliip  Defiance.  When  engaged  within  pis- 
tol shot  with  a  French  eighty-gun  ship  called  I'Aigle,  k 
plunged  into  the  sea,  swam  to  the  enemy's  stern,  and  en- 
tered  the  gun-room  port  alone,  made  his  way  connga- 
ously  through  the  different  decks,  and  saceeeiM  ii 
mounting  the  enemy's  poop,  where  placing  hia  hat  on  Ai 
point  of  his  cutlass,  he  called  out  to  his  men  to  joinUi^ 
In  attempting  to  haul  down  the  French  eolonrs,  he  ipi 
attacked  by  several  of  their  grenadiers,  whom  be  n- 
pulsed  with  success.  He  was  soon  followed  by  sevoal 
of  our  jolly  tars,  and  in  the  act  of  saving  the  life  of  ^ 
French  officer  who  cried  out  for  quarter,  a  musket 
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'died  by  a  Frenchman  at  his  own  breast,  whieh  he  for- 
lately  struck  downwards^  but  his  leg  was  fractured  by 
\  shot ;  he  afterwards  fought  two  of  the  enemy  on  his 
eesy  who  were  quickly  dispatched  by  his  companions^ 
i  the  French  ship  soon  after  struck.  More  particulars 
this  transaction  are  recorded  in  the  XY  volume  of  the 
ival  Chronicle,  page  198.  I  have  the  pleasure  to  add, 
it  Lieut.  Spratt,  after  a  tedious  illness,  has  recovered 
^  use  of  his  leg,  and  now  has  the  command  at  the  sig- 
1  post  at  Teignmouth,  anxiously  wishing  to  be  again 
iployed  in  more  active  service  against  the  enemies  of 
i  country. 

I  have  taken  the  liberty  of  sending  this  communication, 
d  the  account  of  his  invention,  unknown  to  him,  know- 
;  that  the  Society  of  Arts  &c.  is  generally  disposed  to 
courage  merit  in  every  rank  and  situation  wherever 
ind.  M.  S. 

This  new,  easy,  and  useful  code  of  signals  is  to  be 
rformed  with  a  white  pocket-handkerchief,  to  be  held 
different  positions  with  the  body.  Plate  11,  flg.  1,  A, 
th  the  dotted  lines,  exhibits  the  whole  of  the  numeral 
Olograph  signals  at  (me  view,  (see  the  positions  that 
D  handkerchief  is  held  in,  and  the  figures  marked), 
he  flnt  position  firom  the  right  foot  to  the  right  hand  is 
h.  1,  the  others  No.  S,  8,  4, 0,  6,  7,  S,  9,  and  0,  follow 
iQceaiaion.  When  making  1^  S^  9,  and  0,  the  hand- 
•tlufif  should  be  held  by  the  diagonal  comers,  as  ge- 
imlly  prepared  for  wearing  round  the  neck. 
For  making  S,  8, 4,  6, 7^  8,  the  opposite  sides  of  the 
ladkerchief  should  be  gathered  in  each  hand,  the  near 
teemity  of  the  handkerchief  to  be  held  by  one  hand  to 
e  point  of  the  shoulder. 

la  working  the  homograph  the  body  should  be  erect, 
e  positions  steady,  the  buidkerchief  to  be  held  well  in 


^ 


p 


Communieation  hy  Signals. 

front  of  the  anns,  aod  facing  the  person  to  whom 
to  impart  your  intii^ntions. 

Tlie  best  place  for  showing  aignnls  from  a  ship' 
the  chalnn,  or  on  a  lower  deck  port,  as  the 
kerchief  exhibits  a  greater  contrast  with  the 
and  IB  of  course  better  discerned.     When  OD  shi 
nbould  he  made  from  the  side  of  a  green  hill,  or  iB< 
of  some  thick  foliage,  or  hedge,  or  dark  Mall. 

The  positions  intended  to  compose  the  number 
nals  should  be  made  in  succession.  The  person,  to 
a  signal  is  made,  should  wave  his  handkerchief  boriztw- 
tally,  to  convince  you  that  it  \s  understood. 

When  the  positions  which  compose  the  number  of  joir 
signals  are  finished,  you  are  to  wave  your  bandkerclnf 
in  like  manner.  For  example,  persons  who  make  usrof 
the  homograph  should  arrange  in  their  separate  book«,or 
From  a  telegraphic  dictiunary,  ever>'  question  anti  t^ 
swer,  which  may  occur  to  them  on  any  subject,  u  tfam 
is  no  limitation  to  the  numbers.  If  the  number  aflte<4  to 
your  communication  he  lOtK),  you  are  first  to  makepott- 
tion  No.  i,  and  keep  it  so  until  your  consoK  answenil 
hy  waving  his  handkerchief,  which  informs  you  Ihalitjl 
understood  ;  then  you  are  to  make  the  0  tlirce 
tinctly,  as  shown  at  figure  A.  each  0  to  be 
answered  as  before.  Now  your  signal  bei 
your  handkerchief,  which  informs  your 
is  to  refer  to  bis  book  for  the  purjjort  uf 
1000,  which  may  either  refer  to  a  disttoct 
tionaries  numbered  alike,  or  to  a  whole  »*encli 
versations,  premeditated  and  inserted  in  boi 
for  the  purjiuse. 

When  you  wish  to  commence  a  eommuiiical 
nals,  you  are  to  display  the  handkerchief  in 
shown  at  fig.  B,  which  is  called  the  signal  of 
and  your  coufiort  iti  to  display  bis  iu  return. 
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Communication  by  Signals. 

I  who  iliuplays  first  lias  a  i-iglit  Lo  begin  Ibc  commuiu- 

Ltion,  and  tu  prevent  ronfusion,  it  in  lo  Itc  displajetl  at 

e  commeticeineDt  uf  every  signal. 

^  jr  by  any  aecidcot  your  attention  sliuuUl  be  oiiUcd  ofl^ 

1  you  did  not  e^mpreliend  the  >vhole  of  a  signal^  '  y 

iDlding  the  liandkerchief  as  in  fig.  C,  you  may  dcm,    .i 

I  repetition.     Tliis  signal  is  called  the  repeat.     Fig.  D^ 

I  chows  the  following  signals,  by  twisting  the  hatidker- 

I  chief  regularly  round  one  of  the  arms,  and  holding  It  in 

I  Me  of  the  positions  marked  i,  2,  3,  4,  viz.  No.  t,  affir- 

native;  No.,  3,  negative  :  No.  3,  intermgative  ;  No.  4, 

to  annul. 


SiH — I  acknowledge  the  receipt  of  your  letter  respect 
pug  my  homograph,   and  beg  leave  to  express  the  bi^ 
sense  I  entertain  of  its  having  been  noticed  by  so  distin- 
lishcd  an  institution  as  that  of  the  Society  of  Arts,  &c. 
positively  the  first  inventor  of  it,  and  1  put  it  in  ex- 
ition  at  the  commencement  of  this  war.  on  lioard  his 
ijesty's  ship  Deliance,  commanded  by  P.  ('.  Durham, 
ho  did  me  (he  honour  to  express  bis  approbation  of  it^ 
id  promised  to  bring  il  to  the  notice  of  his  roy»l  high- 
less  the  duke  uf  Tork  ;  but  having  the  honour  of  getting 
fractured  leg  in  the  battle  of  Trafalgar,  i  was  prevent- 
getting  attention  to  my  homograph, 
ive  frerpipnlly  conversed  in  llii*-  luannor  iiith  my 
.tes  at  Spithead,  from  the  gi-ecn  ram|)arl»  at  Ports- 
ami  from  Plymouth  Hound  to  the  Hoe,  which  is 
a  greater  distance.     The  conversation  may  be  cjir. 
on  at  the  distance  of  four  miles  by  a  common  tclc«- 
fcope. 

The  various  uses  to  which  the  homograph  may  be  ap- 
plied  Hi  any  moment,  without  expense,  will  not  fail  lo  at- 
t  Ihe  notice  of  persons  of  discerument.     In  active  mi- 
y  service  it  will  be  found  verj  inportant.    It  will  be 
3c 
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found  useful  to  naval  captains  lodging  on  shore^  wbs 
may  thus  communicate  any  orders  with  ease  and  ac- 
curacy to  the  commanding  officers  of  their  ships  at  an* 
chor.  Passengers  on  board  ships  in  fleets  may  keep  uf 
a  eoBstant  and  friendly  intercourse^  to  console  themscdveB 
for  the  tediousness  of  a  long  voyage ;  and  the  countiy 
gentleman  may,  at  a  moment*s  warning,  summon  his 
neighbours  to  the  sports  of  the  field,  or  to  the  hospitable 
board. 

If  my  homograph  should  meet  with  the  approbation  of 
the  Society  of  Arts,  &c.  and  tend  to  the  good  of  the  com- 
munity at  large,  I  shall  be  highly  gratified. 

I  have  the  honour  to  be,  &c. 

James  Spbatt. 

Teknunouth  Sipul-Pott, 
Dec  26th,  1808. 

The  following  Certificates  were  received  from  LieuL 
Glanville,  R.  N. ;  Lieut.  Tayler,  R.  N. ;  Mrs.  Spratt, 
of  Burlington-House ;  and  Miss  Taylers,  daughters  of 
the  mayor  of  Devizes. 

I  do  hereby  certify,  that  being  at  Ryde  in  the  Isle  of 
Wight  in  the  summer  of  the  year  1806, 1  frequently  con- 
versed  with  Lieut.  Spratt,  by  means  of  the  homograph  in- 
vented by  him ;  and  previous  to  the  battle  of  Trafalgar, 
Lieut.  Spratt  conversed  in  this  way  with  many  officers 
at  Gibraltar.  I  also  certify,  that  I  have  heard  from  offi- 
cers of  the  Brest,  Cadiz,  and  Mediterranean  fieets^  that 
Lieut.  Spratt  was  the  inventor,  and  the  first  person  who 
made  use  of  such  invention.  Given  under  my  hand  this 
10th  day  of  Jan.  1809. 

J.  N.  Tayler, 
Lieut,  of  his  majesty^s  ship  Spencer. 

We  the  undersigned  do  hereby  certify,  that  being  at 
B.yde  in  the  Isle  ^  Wight  in  the  summer  of  the  year 


I8O69  we  did  freqaently  see  Lieut  Spratt  of  the  Royal 
Navy  conversing  from  the  shore^  by  means  of  the  homo- 
paph  invented  by  him^  with  lient  J.  N,  Tayler^  then 
on  board  his  majesty's  ship  the  Leopard^  lying  &t  Spit- 
liead.  Ann  Tayler  farther  saith^  that  she  with  many 
others  saw  it  used  with  great  success  at  Teignmooth. 

Witness  oar  hands,  Feb.  Sd,  1809. 
Mart  Tatler,  j  . 
Ann  Tatleb,  C  ^J^^' 

Margaret  Spratt.) 

This  is  to  certify,  that  I,  Gteorge  Glanville,  Lieut,  of 
ihe  Royal  Navy,  saw  Lieut.  Spratt,  then  master's  mate 
of  the  Defiance,  conversing  by  means  of  a  homograph 
firom  the  ship  Defiance,  with  Lieut.  Nicholas  on  board 
the  Malta,  six  or  eight  months  previous  to  the  Trafalgar 
action,  and  that  they  seemed  perfectly  to  understand  each 
other  by  the  signals  given. 

Witness  my  hand  this  30th  day  of  May,  1809, 

George  Glanville,  Lieut  R.  N« 


.<K 


No.  40. 

LnpnvBment  of  ^ocftVs  ApparatuB ;  in  a  Utter  from 
Dr.  WUkins  qf  Baltimore^  dated  August  IS,  161S. 

(Whh  a  Plate.}* 

Dear  Sir — ^The  use  of  artificial  Mineral  Waters  hav-<* 
ing  become  very  general  in  our  large  cities,  both  as  a  me- 
dicine and  luxury,  the  inhabitants  of  smaller  places,  and 
ihe  country,  seem  very  desirous  of  having  a  method  of 
preparing  them.    The  costliness  of  the  large  apparatus 

*  The  eBgraviiip  wiD  be  gifCB  in  tltt  next  nomter. 


'  med  hefe^  is  a  bamer  to  thdr  general  use ;  and  the  wv 
t6T9  drawn  off  into  jngs  soon  become  flat  and  insipU, 
with  every  precaation.     Nootli's  apparatus^  whieh  is  ve- 
ry elegafit,  has  been  laid  aside  on  aeeouttt  of  the  gral 
dtaifjitT  of  breaking  it :  almost  every  one  mtroduced  iito 
nae^  has  soon  met  with  its  fate,  nndei-  the  greatest  preen- 
tions.    In  nineteen  cases  out  of  twenty  the  machine  hu 
been  broken  by  the  air  being  obstructed  in  the  valve, 
which  is  both  complex  and  difficult ;  of  course  a  contri- 
vance that  would  give  a  free  discharge  to  any  quantity  of 
air,  that  might  be  emitted  from  the  ingredients,  would  at 
once  remove  the  great  cause  of  damage,  as  well  as  sin- 
plify  the  operation.     I  herewith  communicate  to  yoa  & 
plan,  that  I  think  simple  and  effectual^  which  may  re-in- 
troduce that  machine,  and  if  with  this,  the  precaution  be 
used  to  keep  the  vitriolic  acid  ready  diluted  for  use,  ind 
a  small  guard-board  be  made  ^^^r  the  superior  stopper, 
that  it  may  play,  but  not  spring  out,  there  will  then  re- 
main no  danger  but  what  is  common  to  all  glass ;  and  it 
will  be  as  rare  to  hear  of  one  being  broke,  as  it  is  now  to 
hear  of  one  being  sound.     A  great  number  of  those  im- 
ported are  at  tiivst  defective  in  llie  valve,  which  will  ne- 
ver be  the  case  in  this  way  ;  and  of  course  can  be  sold 
at  a  lower  price.     For  better  understanding  the  plan,  I 
send  you  a  di*awing,  though  I  will  first  describe  the  ^- 
paratus  and  method  of  fixing  it. — ^A  silver  or  f^asa  si- 
phon, not  less  than  one  eighth  of  an  inch  in  the  bore, 
making  a  contracted  arch  so  as  to  occupy  little  more  room 
than  a  double  tube,  is  made  to  pass  tlurough  the  botti»i 
of  tlie  middle  part  of  the  machine,  and  there  fix  the  ex- 
tremity of  its  longest  leg,  thus  communicating  (when  set 
up)  with  the  lowest  part ;  then  passing  up  beyond  the 
highest  water  mark  (an  inch  or  more)  it  returns  quite 
down  to  the  apex  of  the  same  piece  of  the  machine,  and 
discharges  the  air  at  the  bottom  of  the  water.     A  little 
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BMle  nay  be  ftted  on  with  mnj  a]ieitiire0  in  it  (u  in  a 
water  pot)  to  divide  the  stream  of  air ;  or  a  small  piece 
«f  ganse  at  rilk  of  very  loose  textnre  may  be  tied  on  in 
foff»of  a globalar  bag  at  ttie  end.  Saeh  a  piece  wiU  be 
Meesaary  even  over  the  nozle^  tied  at  a  small  distanitt^ 
ajAtanee :  for  when  water  is  fcrced  into  the  snperlor  fpri 
of  the  machine^  as  is  frequently  the  case,  it  stands  ibsfve 
the  arch  of  the  *  siplion,  and  if  at  that  time  the  pressure 
from  below  relaxes  by  the  absorption  or  escape  of  air  and 
the  cessation  of  discharge,  the  pressure  from  above 
would  be  liable  to  force  some  of  the  water  through  the 
aiphon  into  the  lower  part  of  the  machine ;  this  will  be 
prevented  by  the  little  bag  before  mentioned,  pressing  in- 
to the  tube,  or  applying  itself  over  the  holes  in  the  nozle, 
Imt  would  never,  if  properly  put  on,  and  sufficiently  open, 
obstruct  the  au*  coming  out,  as  it  would  then  be  distend- 
od.  It  would  be  advisable  to  have  about  two  inches  of 
Wmt  long  end  of  ttie  siphon  separate,  and  cemented  into 
'Hke  lower  part  or  place  of  the  old  valve,  as  a  receptacle, 
and  fitted  there^  that  the  rest  might  be  removed  and  clean- 
ed (if  silver),  and  if  the  siphon  is  made  of  glass,  it 
would  be  best  to  have  a  silver  receptacle.  Man^  old 
Machines  with  bad  valves  or  none,  may  be  repaired  by 
passing  the  long  leg  of  such  a  siphon  throu^  a  cork,  and 
ixing  it  in  the  old  aperture  for  the  valve :  some  might 
pveftr  this  method  in  new  machines,  and  have  a  glass 
■tafper  at  that  part  to  receive  the  siphon  (as  shewn  in 
the  plate.)  This  would  be  more  costly  and  liable  to  ac- 
•MM^  though  somewhat  easier  to  introduce  the  siphon. 
In  the  other  plan  it  must  be  introduced  above,  with  a  pair 
of  forceps.  Water  may  be  impregnated  in  a  much  shorter 

•  ThoB  dewtion  of  water  wfll  often  return,  if  the  upper  stopper  is  Ycry  tight, 
the  hent  tube  attached  to  the  upper  part  of  the  machine  is  so  long*  as  to  en- 
■r  the  nuun  bodj  of  water.  It  would  therefore  be  as  well  to  have  U  somethinjl^ 
h0Vter,  in  sew  made  maflUnai. 


time  tliAii  in  the  old  way,  by  tlie  air  paseiag  w  freely,  u 
it  does  through  the  fl^hon. 

Fig.  iy  PL  IS.  View  of  Nooth's  Appantas,  with  thi 
nqphon  valye— the  syphoD  rudng  above  the  watw  Barfc. 

9%.  >•  a.  Part  of  the  siphon  cemented  in,  as  a  reeq^ 
tiah     #,  Perforated  stoppw^  for  the  plaee  of  the  old 

No.  00. 
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(Gontinaed  from  page  937.) 

1798. 

Nathan  Read,  Jan.  8|  machine  for  cutting  and  heading  uoU. 

Thomas  Brufi,  senior,  Jan.  8,  improvement  in  grinding  cofte. 

John  Dixey,  Jan.  34,  machine  for  printing  paper,  leathery  Ilc 

Isaac  Tryt>n,  Feb.  3S|  improrement  in  cutting  and  pofaiting 
comb-teeth. 

Charles  Holden,  March  15,  improvement  in  wind-mills. 

Samuel  Blydenburg,  March  23,  machine  for  dipping  candled 

Robert  M^Kean,  March  34,  steam  saw-milL 

Aaron  Clarke,  March  30,  mill  for  sawing  boards. 

Elijah  Ormsbee,  March  3 1,  screw  engine  for  throwing  water. 

John  Manning,  April  10,  improvement  in  raising  water  from 
fountains. 

John  Martin*  April  37,  regulating  the  action  of  the  tide  on  his 
spiral  wheeL 

Mark  Isambard  Brunei,  April  37,  machine  for  raising  water. 

Isaac  Lazell,  May  18,  machine  for  removing  rocks,  8cc 

James  Smallman  and  Nicholas  J.  Rooaevelt,  May  Sit  a  double 
steam  engine. 

Thomas  C.  Martin,  June  3,  machine  for  threshing  wheat,  8cc. 

Charles  Stoudinger,  June  3,  machine  for  propelling  vessels. 

Walter  Brewster,  June  7,  water-wheel  flume  for  large  atreamsx 

Jonathan  Hunt,  June  7,  an  oblique  pump. 

John  Love,  June  11,  <<  a  tallow  lamp.'* 

Samuel  Cooley,  Jane  6,  a  compoaitionfer  pills. 
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John  W.  Godfrey  and  W.  Lane,  July  14,improyementia8ioves. 
R.  Peale)  Dec.  14»  method  of  preserving  TesselS}  flccfrom  worms. 
William  Banks,  December  14,  improvement  in  making  bread. 
David  Wilkinson,  December  14,  machine  for  cutting  screws. 
Cyrus  Austin,  Dec.  14,  improvement  in  manu&cturing  paper. 
MariL  Reeve,  Dec.  14,  pipes  and  pumps  for  conveying  waliK 
S.  Colver,  Dec.  14,  machine  for  clearing  docks  and  harbottiif 
S.  Colver,  Dec.  14,  machine  for  heaving  down  vessels,  raifldng 
weights,  kc. 

ir99. 
Joseph  Huntley,  Jan.  10,  machine  for  raising  water. 
Mark  I.  Brunei,  Jan.  17,  machine  for  writing  with  two  pens. 
Thomas  Thompson,  Jan.  3,  method  of  regulating  wind-miUs. 
Seth  Hart,  Jan.  4,  machine  for  making  nails. 
John  Sears,  Jan.  34,  machine  for  manu&cturing  salt. 
Heniy  Abbot,  Jan.  34,  improvement  in  a  coal  stove. 
£.  Spooner,  Jan.  35,  machine  for  cultivating  com,  beans,  kc. 
Eliakim  Spooner,  Jan.  35|  machine  for  planting  com,  beans,  &c. 
£.  Reed,  Feb.  14,  improvement  in  a  horizontal  water-wheel. 
Benjamin  Dearborn,  Feb.  14,  improvement  in  steelyards. 

B.  Du  Val,  Feb.  14,  preparation  of  steel  for  cutting  glass. 
Jacob  Perkins,  Feb.  14,  improvement  in  making  nails. 
Benjamin  Tyler,  Feb.  36,  a  flax  and  hemp  mill. 
William  Hancock,  Feb.  36,  improvement  in  casting  iron. 
Charles  Whiting,  March  3,  extracting  oil  from  cotton  seeds. 
John  Shotw^ll,  March  16,  improvement  in  sharpening  axesi  kc. 

'  Jacob  Perkins,  March  19,  a  check  to  detect  counterfeits. 
Josiah  Shackford,  March  31,  improvement  in  propelling  boats. 
Isaac  Sandford,  March  37,  machine  for  dressing  cloth. 
Samuel  Morey,  March  37,  obtaining  force  from  water  by  steam. 
ndneas  Pratt,  April  ISf  machine  for  making  combs. 
Sainuel  Morey,  April  34,  improvement  in  his  water  engine. 
B;'Deafboni|  April  S0|  double-centered  mill  for  wind  or  water. 
A&drew  W.  Duty,  Mi|  8,  new  method  of  cutting  clay  for  tiles. 
William  Farris,  May  It,  machine  for  raising  water. 

C.  Gould,  May  37,  ^  machine  to  keep  a  ship's  distance  at  sea.'* 
M.  Wigglesworth,  June  36,  improvement  in  making  ropes* 
Samuel  H.  P.  Lee,  June  36,  ^  bilious  pills." 

Ezra  Weld,  June  36,  improvement  in  washing  clothes. 

James  Long,  Aug.  5,  napping  hats. 

Richard  Robotham,  Aug.  14,  purifying  spermaceti  oil. 
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SmmmI  Eli  HanliB»  A«g.  30,  a  c^rataD  fire-esgiBiL 

Moms  M<Farlaiid,  Oct.  38,  fedend  ballocm. 

Robert  R.  Livingftooy  Oct  28,  manuftctmng  ^  paper. 

Apollot  Kinsley,  Oct  28,  univertal  pump. 

DHiiel  Keller,  Nor.  f ,  boat  for  deacending  rapid  atreama. 

Jdtai  Stickney,  Nov*  39,  pumpa  for  ahipa,  miiies,  kc 

Thonaa  Pagrne,  Dec.  3,  aaw^inill. 

Jobs  G.  Oebhard,  Feb.  4,  extracting  oil  from  Palma  ChrtatL 

Jobn  Hawks,  Dec.  14,  Hawks*  pills. 

Hayilard  Chase,  Dec.  16,  improvement  in  mills. 

J.  Pitman,  Dec.  34,  ^  efftnaiaate  roperjr  for  apimiing  rope-yarn." 

1800. 

OKrer  Evans,  Ian.  16,  improvement  on  atovea  and  gnlea. 

S.  Gorham,  Feb.  4,  machine  for  spinning  rope  yam  and  twine. 

S.  Constant,  Feb.  4,  compoaition  to  preaerve  wood,  brick,  kc 

B.  Bolitho,  Feb.  T,  machine  for  pounding  rioe,giupowder,  kc* 

W.  8hotwell,Fd».7,metal  bojies  for  wood  or  iron  totumin. 

J<dm  J.  Hawkins,  Feb.  13,  improvement  in  piano  fartea. 

Hattil  Killey,  3d,  Feb.  13,  method  of  covering  salt  vata  from  the 
Ireather. 

Nathaniel  Ladd,  Feb.  13,  extracting  the  easence  of  amnaidh,  foray 
fee.  for  tanning. 

Patrick  Lyon,  Feb.  13,  engine  for  throwing  water. 

James  Cox,  Feb.  30,  raising  or  lifting  hides  in  tanning. 

Benjamin  Tyler,  Feb.  30,  improvement  in  grist  mills. 

John  Percy,  March  3,  improvement  in  dying  blue. 

William  Harris,  March  15,  lathe  or  loom  for  weaving. 

C  Hoyt,  jun.  April  7,  machine  for  manufacturing  sumach. 

William  Hottensteen,  April  10,  improvement  in  coach  collars. 

Peter  Walker,  April  10,  stop  cock. 

Dean  Howard,  April  10,  improvement  in  the  manufocture  of 
boots  and  shoes. 

Silas  Stone,  May  6,  improvement  in  the  elastic  trnas  for  ruptures. 

JolAi  Biddis,  May  6,  engine  for  reducing  silk,  cotton,  worsted, 
cloth,  kc.  to  their  original  state,  to  be  manufactured. 

Simeon  Jocelin,  May  8,  silent  moving  time-keeper. 

Jeremiah  Brown,  May  14,  improvements  in  the  construction  of 
ships  and  vessels. 

George  Hadfield,  May  1 5,  machine  for  making  bricks  and  tile^ 

Edward  West,  May  19,  metal  amulets. 

T.  O.  Harrison,  May  19,  machine  for  splitting  hides  and  akiap^ 
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Robert  Smith,  May  19,  mould  bo«Ml  of  a  plough. 

William  Shotwell,  June  24,  cogs,  8cc.  for  pullles. 

Peter  Lorillard,  June  28,  machine  for  cutting  tobacco. 

James  Deneale,  jun.  July  10,  kiln  lor  drying  grain. 

Peter  Lossing,  Aug.  4,  improvement  in  burning  lime^  8ec. 

Frederick  Butler,  Aug.  23,  machine  for  cooking.  -*^' 

Frederick  Young,  Aug.  33,  machine  for  cutting  and  heading  iSSls, 

Jonathan  Kilbom,  Aug.  33,  machine  for  cutting  tanner's  bark. 

David  Cooley,  jun.  and  Gabriel  N.  Philips,  Aug.  35,  improve- 
ments in  chimneys. 

Ezra  Weld,  Sept.  17,  ^  Lavater,"  machine  for  washing  and  wring- 
ing clothes. 

Richard  Mansfield,  Oct.  34,  improvement  in  manuGeicturing  bricks. 

Aaron  Brookfield,  Oct.  34,  raising  water  for  mills. 

John  J.  Hawkins,  Oct.  34,  improvement  in  musical  instruments. 

Jonathan  Grout,  jun.  Oct  34,  telegraph  (description)  filed. 

Samuel  Murray,  Nov.  17,  obtaining  force  from  water,  with  the 
assistance  of  steam. 

William  Young,  Nov.  20,  hanging  windows  without  weights. 

1801. 

John  Cannon,  Jan.  17,  machine  for  breaking  flax. 

Jesse  Wheaten,  Jan.  17,  jaundice  bitters. 

Ebenezer  Whiting,  Jan.  33,  cotton  gin. 

Henry  Guest,  Jan.  36,  improvement  in  sheathing  vessels. 

Alexander  Anderson,  Jan.  36,  brewing  with  Indian  com. 

Do.  Jan.  28,  condenser  for  heating  wash  in  dis* 

tilling. 

Joseph  Strong,  Jan.  39,  axle  tourniquet 

William  Henderson,  Feb.  12,  improvement  in  the  construction 
of  stoves. 

Thoosas  Bedwell  and  Benjamin  Henfrey,  Feb.  13,  improvement 
in  evapmntiion. 

Michael  GarbaTf  Feb.  W|  machine  for  making  and  heading  nails. 

Barnabas  Lang^on,  Feb.  30,  hydraulick  machine  for  raimng  water. 

David  Grieve,  Feb.  20,  improvement  in  boats  to  ascend  rivers,  &c. 

Benjamin  Henfrey,  March  3,  increasing  the  sur&ce  of  evapora- 
tion for  the  purpose  of  distilling. 

Richard  Weems,  March  16,  boring  machine  for  posts  for  fencing. 

William  Stillman,  March  16,  veneering  plough  for  cabfaiet  work. 

John  Strong,  March  34,  hydraulick  engine. 
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biiel  Hatch,  lAoxh  84,  nalui]^  uid  diicha^^ 

Nathan  Kent,  May  l,catnailft  from  iron  hoops,  ficc:. rendered toii|^ 
Da^  Ellicot,  May  1,  atore,  screw,  and  reel  grain  drying  maduBe. 
Solomon  Thayer,  June  9,  impellent  pomp. 
lone  Reed,  June  9,  mdls  milled  out  of  heated  rods. 
Samuel  Dovming,  June  12,  extract  of  bark  for  dying.  Ice. 
John  Eveleth,  June  13,  forcing  pump. 
Charles  W.  Peale,  July  16,  portable  vapour  bath. 
Henry  Guest,  July  16,  infusing  oil  into  leather,  8cc. 
Jeremiah  Ladd,  July  17,  a  beaming  machine. 
Caleb  Green,  July  23,  mill  for  grinding  painter's  cokmrs,  Icc 
Christopher  Hoxie,  Aug.  20,  machine  for  extracting  graiii  tm 
straw,  8cc« 
William  Palmer,  Aug.  25,  a  machine  for  raising  water. 
Gurdon  F.  Saltonstall,  Aug.  21,  improTCment  for  coofiagai 
conreying  up  meal,  Sec. 

Gurdon  F.  Saltonstall,  Sept  2,  metallick  fluted  gin  roUeiBi  far 
cleaning  cotton. 
Thomas  Bruff,  Sept.  14,  manufocturing  spoons. 
James  Sharpies,  Sept  1 5,  giving  motion  to  wheeU  within  cyliaiwi' 
Do.  '  mechanical  powers  for  the  use  of  linA- 

nulls,  8cc. 
Thomas  Power,  Sept  19,  manu&cturing  potash.  v 

Samuel  Willis,  Sept  21,  moveable  suspended  beam  and  scale 
Richard  Rc^thom,  Oct  10,  air-pump  ventilator  for  ships,  mioes, 
kc. 
Richard  Robotham  Oct.  10,  machine  for  ruling  paper,  &c 
John  Poole,  Oct  13,  a  syphonick  steam  nuichine. 
Michael  Kraflt,  Oct  28,  construction  of  stills. 
William  Leslie,  Nov.  5,  machine  for  cutting  and  heatfing  nails. 
John  A.  Morton,  Dec.  16,  improvement  in  a  windmilL 
George  Clymer,  Dec.  22,  improvement  in  a  ship's  pump. 
Jos.  Condit,  jun.  Dec.  28,  making  paper  from  currier's  shavings. 

1802. 
Jqseph  Hutton  and  Gideon  Fairman,  Jan.  8,  improvement  is  tbe 
art  of  engraving. 
Rufus  Hathaway,  Jan.  20,  improvement  in  a  wind-mill. 
Simon  Willard,  Feb.  8,  improvement  in  a  time-piece^ 
Isaac  Baker,  Feb.  20,  a  machine  for  churning. 
Thomas  B,  Whilockf  Feb.  23,  improvement  in  boxes  for  carriast^ 
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Richard  Ciaibomei  Feb.  SSfimprorement  in  paddles  for  propeUng 
boats. 

Nathaniel  Bobbins,  March  1 1,  improved  mode  of  canying  fish  in 
warm  weather. 

Jacob  Warrel,  March  IT,  machine  for  cutting  and  g^ding  bark. 

John  Biddis,  March  33,  manu£Eicturing  starch  from  potatoes. 

John  W.  Holly,  March  37,  improYement  in  a  grist  mill. 

Moses  Coates,  April  1,  improvement  in  a  saw  mill,  which  retarns 
the  log  after  each  cut. 

Ebenezer  Whiting,  April  1,  improvement  on  a  block  macking 
gang-lathe. 

William  Bell  and  Samuel  de  Montmollin,  April  7,  machine  for 
gmning  cotton. 

Joel  Pieroe,  April  10,  machine  for  churning. 

Benjamin  Henfrey,  April  1 6,  improvement,  being  a  cheap  mode  of 
obtaining  light  from  fuel. 

Samuel  Downing,  April  19,  extracting  the  essence  of  bark  for 
dying. 

Asher  Spicer,  April  33,  machine  for  cleaning  clover  seed. 

Hezekiah  Richardson,  jun.  and  Levi  Richardson,  April  38,  im* 
|niovement  in  a  saw  mill. 

Henry  Abbott,  May  4,  machine  for  rolling  iron  round,  8cc. 
Do.  improvement  in  casting  close  stoves. 

Henry  Johnson,  May  10,  improvement  in  flat  roofs  for  houses  and 
balconies. 

Burgiss  Allison,  May  13,  mode  of  improving  spirits. 
^   Lewis  du  Pr6,  May  13,  scientific  steelyards. 

Benjamin  Eliicot,  May  lli,  machine  for  manufacturing  salt. 

Andrew  Law,  May  13,  new  plan  for  printing  music 

Nicholas  Young,  May  14,  machine  for  cutting  fur  for  the  use  of 
hatters* 

Edward  Weaty  July  6»  machine  for  cutting  nails. 

Do. .  improvement  in  heading  and  cutting  nails. 

Do.  improvement  in  a  gun  lock. 

Do.  improvement  in  a  steam  boat. 

Jacob  Perkins,  July  9,  improvement  in  pumps. 

Stephen  Stilwell,  July  9,  machine  for  cleaning  wheat 

John  Greenleaf,  July  13,  machine  for  cleaning  out  docks. 

Jesse  Reed,  July  15,  method  of  rolling  iron  for  nails. 

Ezekiel  Miller,  July  19,  improved  machine  for  threshing  and 
cleanbg  wheat. 
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MmMM  Miilert  July  If^  maddiie  for  making  bricks. 

Martin  Miller,  Jul^  19,  machine  for  cleaning  clover  seed. 

Joaeph  Pope,  Julf  83,  machine  for  threshing  grain. 

Thomas  H.  Rowson,  Julyi24,  antibilious  pills. 

Nathan  Forbea,  Aug.  2,  machine  for  making  mdls. 

Jaotta  Templetoo,  Aug.  17,  improrement  in  n  trigooomttrical 
quadrant 

William  Paine,  Aug.  S4,  improyement  in  a  siiU. 

Elisha  Putnam,  Aug.  34,  improvement  called  a  fire->8top. 

Nkholsa  Bourean,  Aug.  30,  economical  hoiuit  aod  ahi^  ateam 
kitchen. 

Matthew  C.  Ckoves,  Sept  3,  aatronomicai  quadranti 

Benjamin  S.  Walcott,  Sept  4,  machine  for  heading  naila. 

Leonard  Kennedy,  Sept  7,  im|>rovement  in  fistftningi  in  raising 
and  supporting  window  sashes. 

John  Richardson,  Sept  13,  an  evaporating  fumaoeu 

Jacob  Idler,  Sept  84,  machine  for  pressing  cotton  or  othmr  bale 
goods. 

Samuel  Briggs,  jun.  Oct  9,  improvement  in  a  steam  engine. 

John  Baptiste  Aveilh^i  Oct  14,  machine  for  raising  waier,  [a 
perpetual  motion !!!] 

Asa  W.  Chickering,  Nov.  39,  improvement  in  si^itting  skina^ 

Benjamin  Gorton,  Nov.  29,  improvement  in  extracting  neutral 
salts  from  alkaline. 

John  Gardiner,  Dec.  3,  improvement  in  erecting  dry  docka. 

William  Caruthers,  Dec.  13,  machine  for  making  nails. 

James  Cowen,  Dec.  14,  improvement  in  the  construction  of  mil^ 
wheels. 

John  Staples,  Dec.  15,  improvement  in  stills. 

Valentine  Peers,  Dec.  18,  improvement  in  making  salt 

Timothy  Kirk,  Dec.  28,  improvement  in  a  boiling  cistern. 

Simon  Lozarus,  Dec.  21,  antibilious  stomach  cordial. 

Daniel  Pettibone,  Ezckiel  Chapman,  and  Josiah  Nicols,  Dec  22, 
improvement  in  the  manner  of  welding  cast  steel  to  iron,  8cc. 

Abraham  Du  Buc  Marentille,  Dec  23,  an  insubmersible  boat 

Burgiss  Allison  and  John  Hawkins,  Dec.  30,  improvement  in 
manufacturing  paper  from  com  husks. 

William  Palmer^  Dec  31,  machine  for  sawing  stone  and  marble. 
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John  Ltike,  Esq.  July  ^  machinery  Ibr  lifting)  drawing,  and  c(m- 
veying  loaded  and  light  vessels  from  one  canal  to  another. 

Valentine  Close  and  James  Keeling^  July  5,  improvements  in 
ovens,  kilns,  and  firing^places ;  firing,  hardening,  and  baking,  porce- 
lain and  earthen  wares,  8cc. 

Gabriel  Aughtie,  July  30,  a  coffin,  so  secure,  as  to  render  it  im- 
practicable either  to  break,  cut,  or  otherwise  open  it 

Robert  Hoakesly,  July  30,  making  British  potash,  for  all  kinds 
of  manufactures  in  which  foreign  potash,  or  any  alkali,  is  useful. 

Henry  Walker,  July  30,  method  of  erecting  houses,  kc.  in  one 
entire  mass  or  body. 

Thomas  Potts,  July  30,  machine  attached  to  the  stem  of  any  ves- 
sel, boat,  or  barge,  for  moving  it 

ChaHes  Haley,  Aug,  17,  marine  timekeepisr,  for  the  better  as- 
certaining the  longitude  at  sea. 

Samuel  Guppy,  Aug.  19,  method  of  cutting  and  heading  nails, 
whereby  much  labour  is  saved* 

Arnold  Wilde  and  Joseph  Ridge,  Aug.  25,  method  of  making 
■aws,  and  divers  other  articles,  of  iron  and  steel  united,  also  of 
iron  or  steel. 

Francis  Lowndes,  Sept  9,  machine  for  exercising  the  human  body. 

Thomas  Cooper,  Sept  9,  machine  for  mashing  or  mixing  malt, 
for  the  purpose  of  brewing  or  distilling,  by  means  of  which  both  a 
vertical  and  horizontal  motion  is  produced. 

Ralph  Wedgwood,  Oct  3,  method  of  making  earthen  ware,  where- 
by that  article  may  be  made  at  a  less  cost  than  hitherto. 

Ralph  Wedgwood,  Oct.  3,  composition  for  making  glass  upon 
new  principles. 

Ralph  Wedgwood,  Oct  S,  stove  upon  a  new  principle. 

John  Pepper,  Oct  3,  mode  of  building  ovens  and  kilns,  for  firing 
and  burning  of  china,  earthem  waie,  bricks,  tiles,  and  other  earths 
and  compositions. 

Edward  Thomason,  Oct  25,  steps  for  coaches,  chariots,  kc. 

John  Steedman,  Oct.  31,  machine  for  threshing  com. 

Edmund  Lloyd,  Oct  31,  teakettle  or  teaboiler  on  a  new  con- 
struction, boiling  water  more  expeditiously,  and  at  much  lesaex«> 
pense. 

*  Bepertory,  voL  7. 
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John  RuMel,  Nor.  5t  •&  apptntosi  named  SelemgratUiia^  to  ex- 
hibit the  phenomena  of  the  moon. 

John  IHyidson,  Nor.  7,  machine  for  doubling,  twisting  or  mak- 
ing, reeling,  and  akaining,  worsted,  thread,  silk,  cottoD,  Ice  which 
#  requires  only  one  person  to  work,  manage,  and  direct 

William  Raley,  Not.  10,  horiaontal  turning  chan,  which  la  easi- 
ly worked,  collecu  the  butter  sooner,  and  is  easier  kept  deaOf  than 
those  in  common  use. 

Thomas  Cobby  Not.  19,  methodof  making  coloured  paper,  which 
may  be  used  as  well  for  hanging  rooms,  as  for  writing,  printing, 
drawing,  Sec 

Chaiies  Trusted,  Not.  34,  machine  called  a  time-repeater,  to  be 
aj^ed  to  common  watches,  for  the  purpose  of  adrikbg  the  hours 
and  quarters. 

William  Jackson,  Dec  5,  improTement  upon  doors,  wherd^the 
door  shuts  of  itself^  without  noise. 

James  Tate,  Dec  5,  machine  for  cooking,  on  improTed  prin- 
ciples. 

John  GoTcr,  Dec  8,  carriage  fo*  all  sortsof  cannon,  whereby  the 
working  and  management  of  them  may  be  done  with  less  difficulty 
and  labour. 

Francis  Lloyd,  Dec.  13,  furnace  or  fire-place  calculated  to  save 
expense  in  fuel. 

Moses  Lafount,  Dec.  23,  a  plate  and  hoop  or  band,  to  be  used  in 
mounting  glass  chandeliers,  &c. 

1797. 

John  Lee,  Jan.  23,  mixture  of  chalk,  whiting,  or  lime,  together 
with  clay,  loam,  or  earth,  for  colouring  and  making  bricks. 

Dudley  Adams,  Jan.  23,  spectacles  upon  a  new  principle,  by 
which  all  pressure  is  remoTcd  from  the  temples  and  nose. 

Anthony  George  Eckhardt  and  Richard  Morton,  Jan.  23,  making 
candlesticks,  &c.  so  that  the  lights  may  be  raised  or  lowered,  haTing 
likewise  the  advantage  of  an  extinguisher. 

Timothy  Sheldrake,  Jan.  24,  method  of  curing  the  deformities  <^ 
children,  or  others. 

Robert  Ferryman,  Jan.  24,  machine  for  blanching,  grinding,  and 
dressing  of  com. 

James  Murphy,  Jan.  27,  improTcments  in  tanning  hides  and 
skins,  8cc. 

William  Rolfe  and  Samuel  DaTis,  Jan.  3 1,  improvements  in  hai^ 
sichords  and  piano-fortes. 
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e  Cote^  Jan.  31,  machine  for  expediting  the  making  of 
■:  borse*8hoe  nails,  brads,  8cc. 
I"       John  Greyer,  Feb.  7,  improvc^ments  in  the  construction  and  fixing 
'■   of  coppers,  boilers,  and  furnaces. 

John  Falconer  Atlee,  Feb.  7,  method  of  condensing  and  cooling 
spirits,  in  the  process  of  distillation. 
-        James  Glazebrook,  Feb.  7,  method  of  working  and  giving  power 

to  machinery,  by  means  of  air. 
^      John  Nash,  Feb.  7,  method  of  construcdng  bridges  of  plate- 
.  iron,  8cc. 

Aaron  Garlick,  Feb.  7,  machine  for  spinning  and  roving  of  cotton. 
Nicolas  Dubois  Dechemant,  Feb.  15,  table  with  a  stove  placed  in 
die  centre  thereof. 

intejlliGence. 

EngHsh  Incendiary  Fuseee  Exandned. 

The  commandant  in  chief  of  the  ble  of  Oleron,  general  De  Grave, 
transmitted  to  the  Society  of  Encouragement  at  Paris,  an  incendiary 
lusee,  about  a  demimetre  long,  found  on  board  of  an  English  boat, 
which  was  -wrecked  on  the  coast  of  France.    The  society  directed 

committee  of  chemical  arts  to  analyse  the  same  ;  and  M.  Gay 
Lussac,  in  the  name  of  the  committee,  made  the  following  report  on 
the  ^nd  of  August,  1 809. 

The  fusee  which  I  examined  was  not  entire ;  it  was  about  three 
decimeters  long,  and  its  internal  diameter  did  not  exceed  a  centi- 
meter. The  envelope  was  formed  of  several  folds  of  grey  paper, 
pasted  on  each  other,  and  the  whole  covered  with  a  coat  of  oil  paint, 
to  resist  moisture.  The  inflanmiable  matter  which  it  contained, 
had  a  grayish  yellow  colour,  in  which  particles  of  sulphur  were 
eaaily  distinguishable ;  on  being  lighted,  it  burned  with  a  vivid 
flame  about  a  decimeter  and  a  half  long,  exhaling  a  very  strong 
odour  of  sulphurous  acid.  The  duration  of  its  combustion  was 
from  ten  to  twelve  minutes,  for  a  length  of  three  decimeters  of  the 
fusee.  Having  pulverized  the  inflammable  matter,  I  treated  30.7S 
grammes  with  water ;  the  matter  which  did  not  dissolve  after  re- 
peated washings,  weighed  7.690  grammes ;  it  consisted  of  a  mix- 
ture of  sulphur  and  charcoal.  I  then  treated  this  mixture  with 
caustic  potash,  and  obtained  0.504  grammes  of  charcoal ;  deducting 
thia  frctai  the  weight  of  the  mixture,  I  deduced  that  of  the  sul- 
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plrai^  and  eoiidiidad»  dnifc  lOD  parti  of  die  liisee  irava  cmaptmid 

75  nhrC)  1.6  charcoal)  33.4  sulphur, 

Hafini^  thus  delomuiied  the  nature  and  proper liona  of  till 
ments  of  the  fusee,  I  endeaToured  to  make  a  aimilmr  one. 
that  purpose,  I  took  a  cjrlindrical  stick  of  a  centimeter  diameter  | 
around  which  I  rolled  a  sheet  of  grey  paper,  impreg^nated 
little  glue.  I  then  withdrew  the  stick;  and  when  tiie  en 
was  sufficiently  dry,  I  closed  one  end  with  a  cork,  {bdmckm  it 
U^ir^)  which  entered  widi  some  difficulty.  The  envelope  thus  pit* 
pared,  I  made  a  mixture  in  the  proportion  above  indicated,  mi 
having  reduced  it  to  a  hard  paste  by  a  little  water,  I  introduced 
the  same  into  the  cylinder,  compressing  it  strongly  with  a  musket 
ramrod.  When  the  disucadon  of  the  mixture  was  completed,  I 
lighted  it ;  the  phenomena  which  it  presented  were  precisely  nmk 
lar  to  the  English  fusees.  It  bums  in  a  sinular  manner,  with  de- 
flagration, and  in  the  same  time,  as  the  society  may  convince  themr 
selves  by  those  which  I  have  the  honour  of  presenting  to  them. 

Jbreh.  dcB  Decouv,  de  \9l(k 

pnssxnvATieii  ov  nurrxm. 
One  part  of  sugar,  one  part  of  nitre,  and  two  parts  of  tfaebeM 
Spanish  salt,  are  to  be  finely  pulverised  together,  and  kept  for  insk; 
one  ounce  of  this  is  to  be  mixed  thoroughly  with  16  ounces  of 
butter,  as  soon  as  it  is  freed  from  the  buttermilk ;  it  is  then  to  be  pst^ 
into  a  close  and  perfectly  clean  dry  vessel,  from  which  the  air  is  tD 
be  carefully  excluded,  and  it  will  renudn  good  for  many  years. 

Johnson's  Animal  Chemhtry^  voL  1.  p^  149. 

XNOLISR  CRBKSB* 

According  to  Parkinson,  the  Stilton  is  made  of  the  curds  from 
sour  and  sweet  milk  mixed  together,  and  the  whey  pressed  Ughdy 
out ;  and  the  richness  depends  in  some  measure  on  the  quantitjof 
cream.  It  is  afterwards  turned  often,  and  not  dried  too  quicUf. 
Cheshire  cheese  is  made  of  new  milk,  and  its  rich  flavour  and  mel* 
lowness  are  owing  to  an  addition  of  sweet  beef  suet,  or  any  otber, 
which  is  poured  into  and  mixed  with  the  curd,  with  a  sufficient 
quantity  of  salt  to  keep  it  from  rancidity.  It  is  found  that  the  hot* 
ter  any  kind  of  cheese  is  put  together,  the  sounder  it  will  be;  sad 
the  colder  you  put  it  together,  the  richer  it  is,  and  the  sooner  it 
will  decay.  Idcm^  voL  1.  p.  115. 
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(Concluded  from  page  363.) 

General  Precepts  respecting  the  Art  of  managing 

Fermentation. 

WHEN  the  grapes  have  acquired  the  proper  degree  of 
Biatarity^  if  the  atmosphere  be  not  too  cold,  and  if  the  vin* 
tage  be  of  the  proper  volume,  fermentation  has  no  need  of 
aid  or  assistance.  But  these  conditions,  without  which  it 
18  impossible  to  have  a  good  result,  are  not  always  united^ 
and  it  belongs  to  art,  in  order  to  obtain  a  good  fetmenta^ 
tion,  to  combine  all  these  favourable  circumstances,  and  to 
remove  every  thing  prejudicial. 

The  faults  of  fermentation  arise  naturally  from  the 
quality  of  the  grapes,  which  are  the  subject  of  it;  and  from 
(he  temperature  of  the  air,  which  may  be  considered  as  a 
Tery  powerful  auxiliary. 

Grapes  may  not  contain  a  sufficiency  of  sugar  to  produce 
a  sufficient  formation  of  alcohol :  and  this  vice  may  be  ow- 
ing to  the  grapes  not  having  attained  to  maturity,  or  to  the 
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sujgar  being  diluted  in  too  considerable  a  quantity  of  wa- 
ter ;  or  because  sugar^  by  the  nature  of  the  climate^  camuil 
sufficiently  develope  itself.  In  all  cases  there  are  two  ways 
of  correctinc  the  vice  which  exists  in  the  nature  of  Ihe : 
grapes  ;  the  first  consists  in  conveying  into  the  must  Af|i^' 
principle  which  it  wants  :  a  proper  addition  of  sugar  pre- 
sents to  fermentation  the  materials  necessary  for  the  forma- 
tion of  alcohol,  and  the  deficiency  of  nature  is  supplied  by 
art.  The  antients,  it  appears,  were  acquainted  with  this 
process,  since  they  mixed  honey  with  the  must  which  they 
eaused  to  ferment.  At  present,  direct  experiments  have 
been  made  on  this  subject ;  but  I  shall  confine  myself  to 
transcribe  here  the  results  of  iiiose  made  by  Macquer. 

^  In-the  montlkrf  October  177^  I  procured  from  a  garden 
at  Paris  a  quantity  of  the  white  grapes  called  pineau  and 
melier  sufficient  to  make  from  twenty. five  to*  thirty  quarts 
of  wine.  They  were  waste  grapes,  and*  taken,  purposely, 
in  a  bad  state  of  maturity,  that  there  might  be  no  hope^  of 
making  potable  wine  from  them  :  in  nearly  about  a  half 
of  them,  single  gi'apes  and  even  whole  clusters  were  so 
green  that  their  acidity  wa  s  insupportable.  Without  taking 
any  other  precaution  than  to  separate  what  were  putrid,.! 
caused  the  rest  to  be  bniised  with  the  stalks,  and  the  juice 
to  be  expressed  with  the  hand :  the  must  which  issued 
from  them  was  exceedingly  turbid,  of  a  dirty-green  colour 
and  of  a  sweetish  sour  taste,  in  which  the  acid  predomina- 
ted so  much  that  it  caused  those  who  tasted  it  to  make 
wry  faces.  I  dissolved  in  this  must  a  sufficient  quantity 
of  brown  sugar  to  give  it  the  taste  of  pretty  good  sweet 
wine ;  and  without  boiler,  funnel,  or  furnace,  I  put  it  into 
a  cask  in  an  apartment  at  the  bottom  of  the  garden,  where 
it  was  left  to  itself.  Fermentation  took  place  in  it  on  the 
third  day,  and  maintained  itself  for  eight  days  in  a  very^ 
sensible  manner,  but  still  very  moderate*  After  that  time- 
it  ceased  spontaneously. 
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'*^  The  wine  thence  resulting  being  newly  made^  and 
«till  turbid^   had  a  pretty  strong  and  pungent  vinous 
ir ;  its  taste  was  somewhat  harsh  ;  while  that  of  the 
had  disappeared  as  completely  as  if  it  had  never 
isted.     I  suffered  it  to  remain  in  the  i^ask  during  the 
iter ;  and  having  examined  it  in  the  month  of  Marcli^ 
I  found  that^  without  having  been  drawn  off  or  strained^ 
it  had  become  clear ;  its  taste^  though  still  pretty  strong 
and  pungent^  was,  however,  much  more  agreeable  than 
it  had  been  immediately  after  the  sensible  fermentation ; 
it  had  something  sweeter  and  more  racy,  but  was  mixed 
with  nothing  that  approached  to  sugar.     I  then  put  the 
wine  in  bottles,  and  having  examined  it  in  the  month  of 
^'October  1777^  I  found  it  to  be  clear,  fine,  exceedingly 
S^rilliant,  agreeable  to  the  taste,  generous,  and  warm ;  in 
p  a  W6i*d,  like  good  white  wine  made  from  pure  grapes 
which  has  nothing  luscious,  the  produce  of  a  good  vine- 
yard in  a  good  year.  Several  connoisseurs,  whom  I  made 
to  taste  it,  gave  it  the  same  character,  and  could  not  be- 
ieve  that  it  had  been  made  from  green  grapes,  the  taste 
^  which  had  been  corrected  with  sugar. 

^^  This  success,  which  exceeded  my  hopes,  induced 
rae  to  make  a  new  experiment  of  the  same  kind,  and  still 
more  decisive,  on  account  of  the  extreme  greenness  and 
the  bad  quality  of  the  grapes  which  I  employed. 

^^  On  the  6th  of  November  1777  J  caused  to  be  collec- 
ted, from  the  top  of  an  arbour  in  a  garden  at  Paris,  a  kind 
of  large  grapes  which  never  ripen  properly  in  this  cli- 
mate, and  which  we  know  only  under  the  name  of  verjua, 
because  they  are  used  for  no  other  purpose  than  to  ex- 
press the  juice  before  it  becomes  spoiled,  that  it  may  be 
employed  as  a  kind  of  sour  seasoning  in  cookery.  Those 
liere  alluded  to  had  scarcely  begun  to  rot  though  the 
season  was  far  advanced,  and  they  had  been  abandoned 
^n  the  arbour  as  leaving  no  hope  of  their  acquiring  suf 
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llcicnt  maturity  to  be  fit  for  the  table.  They  were  still 
so  hard  that  I  resolved  to  make  them  burst  over  the  Ire 
in  order  to  extract  the  juice :  the  quantity  they  furnished 
was  about  eight  or  nine  quai'ts.  Tiiis  juice  had  a  segj 
acid  taste^  in  which  there  could  scarcely  be  distingubhed 
a  very  slight  saccharine  savour.  I  dissolved  some  of  the 
commonest  cassonade*  until  it  appeared  to  me  to  be  very 
saccharine.  It  required  a  great  deal  more  than  for  the 
wine  of  the  preceding  experiment,  because  the  acidity  of 
the  latter  must  was  much  stronger.  After  the  sugar  was 
dissolved,  the  taste  of  the  liquor,  though  very  saccharinei 
had  nothing  agreeable,  because  the  sweet  and  the  sour 
were  perceived  pretty  strongly  and  separately  in  a  dii- 
agreeable  manner. 

^^  I  put  this  kind  of  must  into  a  jar  so  as  not  to  be  en- 
tirely full,  and  covered  it  only  with  a  cloth :  as  the  sea- 
son was  already  very  cold,  I  placed  it  in  an  apartment 
where  the  heat  was  always  maintained  at  IS  or  18  de^* 
grees  {S>9  to  61  F.)  by  means  of  a  stove. 

^^  Four  days  after  the  fermentation  was  not  yet  very 
sensible,  the  liquor  appeared  to  me  to  be  as  saccharine 
and  as  acid ;  but  these  two  tastes  beginning  to  be  better 
combined,  the  result  was  a  whole  more  agreeable  to  the 
taste. 

**  On  the  14th  of  November  the  fermentation  was  in 
full  force  :  a  lighted  taper  introduced  into  the  empty  part 
of  the  jar,  was  speedily  extinguished. 

^^  On  the  30th  the  sensible  fermentation  had  entirely 
ceased,  and  the  taper  was  no  longer  extinguished  in  the 
interior  of  the  jar.  The  wine  which  resulted  from  it  was, 
however,  very  turbid  and  whitish ;  its  taste  had  scarcely 
any  thing  saccharine ;  it  was  strong,  pungent,  and  pretty 
agreeable,  like  that  of  generous  yj^arm  wine,  but  a  little 
gaseous  and  green. 

"  I  closed  the  jar  and  put  it  into  a  cool  place,  that  the 

*  Brown  Sugar. 
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wine  might  bring  itself  to  perfection  by  insensible  fer- 
L  mentation  during  the  whole  winter. 
h  ^^  Having  examined  this  wine  on  the  17th  of  March 
Wt'^^  ^  found  that  it  was  almost  entirely  clear^  the  re- 
gpains  of  its  saccharine  as  well  as  its  acid  taste  had  dis- 
appeared. The  latter  was  that  of  pretty  strong  wine  made 
from  pure  grapes :  it  was  not  unpleasant^  but  had  no  per- 
fiune  or  bouquet,  because  the  grapes,  which  we  call  ver* 
jus,  contain  no  odorous  principle  or  aroma:  these  ex- 
cepted, this  wine,  which  was  quite  new,  and  which  still 
liad  to  gain  by  that  fermentation  which  I  call  insensibhp 
promised  to  become  racy  and  agreeable.'^ 

These  experiments  seem  to  me  to  prove,  beyond  all 
doubt,  that  the  best  method  of  remedying  the  want  of 
IDaturity  in  grapes  is  to  follow  the  process  indicated  by 
nature ;  that  is  to  say,  to  introduce  into  the  must  that 
^antity  of  saccharine  principle  necessary  which  it  could 
not  give  them.  This  method  is  the  more  practicable,  as 
pot  only  sugar,  but  also  honey,  molasses,  and  every  other 
charine  matter  of  an  inferior  price  can  produce  the 
"fame  effect,  provided  they  have  no  disagreeable  accessary 
taste  which  cannot  be  destroyed  by  good  fermentation. 

Bullion  caused  the  juice  of  grapes,  taken  from  his  park 
at  Bellegames,  to  ferment  by  adding  from  15  to  SO  pounds 
of  sugar  per  muid.*  The  wine  they  produced  was  of  a 
good  quality. 

Rozier,  long  ago,  proposed  to  facilitate  the  fermenta- 
tion of  must,  and  ameliorate  wines  by  the  addition  of  ho- 
ney^ in  the  proportion  of  a  pound  to  tM'o  hundred  of  must. 
All  these  processes  depend  on  the  same  principle,  viz. 
that  no  alcohol  is  produced  where  there  is  no  sugar ;  and 
that  the  formation  of  alcohol,  and  consequently  the  gene- 
ions  nature  of  wine,  is  constantly  proportioned  to  the 
quantity  of  sugar  existing  in  the  must :  it  is  thence  evi- 

*  280  quarts. 
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dent  that  wine  may  be  carried  to  any  degree^f  spiritaosify 
required^  whatever  may  be  the  primitive  quality  of  the 
must,  by  adding  to  it  more  or  less  sugar. 

Rozicr  has  proved,  and  the  same  result  may  be  obfaia- 
ed  by  calculating  the  experiments  of  Bullion^  that  the 
value  of  the  produce  of  the  fermentation  is  very  far  sape- 
rior  to  the  price  of  the  matters  employed ;  so  that  these 
processes  may  be  presented  as  objects  of  economy  and 
matter  of  speculation. 

It  is  possible  also  to  correct  the  quality  of  the  grapes 
by  other  means,  which  are  daily  practised.  A  portioi 
of  the  must  is  boiled  in  a  kettle ;  it  is  concentrated  to  oii& 
half,  and  then  poured  into  a  vat :  by  this  method  the 
aqueous  portion  is  in  part  cUssipated,  and  the  portion  of  su- 
gar being  then  less  diluted,  the  fermentation  proceeds  with 
more  regularity,  and  the  produce  is  more  genenms.  This 
process,  almost  always  useful  in  the  north,  cannot  be 
employed  in  the  soutli,  but  when  the  season  has  been 
rainy  or  when  the  grapes  have  not  been  sufficiently  ripe. 

The  same  end  may  be  attained  by  drying  the  grapes  ii 
the  sun,  or  exposing  them  for  the  same  purpose  in  stoves^ 
as  is  practised  in  some  wine  countries. 

It  is  perhaps  for  the  same  reason,  always  with  a  view 
to  absorb  the  moisture,  that  plaster  is  sometimes  pat  into 
the  vat,  as  was  practised  by  the  ancients. 

It  sometimes  happens  that  the  must  is  both  too  thick 
and  too  saccharine  :  in  that  case  the  fermentation  is  al- 
ways slow  and  imperfect;  the  wines  are  sweet,  luscionSi 
and  thick :  and  it  is  not  till  after  remaining  a  long  time 
in  the  bottles  that  it  becomes  clear,  loses  its  disagreeabk 
thickness,  and  only  exhibits  good  qualities.  The  great- 
er  part  of  the  white  Spanish  wines  ai-e  in  this  situation. 
This  quality  of  wine  has  however  its  partisans,  and  there 
are  some  countries  where  the  must  is  concentrated  for 
^hat  purpose^  in  others  the  grapes  are  dried  in  the  sua  or 
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in  stoves  till  they  are  reduced  almost  to  the  consistenee 
L    of  an  extract. 

V  It  would  be  easy  in  all  cases  to  excite  fermentation, 
■"^^Kither  by  diluting  the  must,  when  too  thick,  with  water, 
IS  er  by  agitating  the  vintage  in  proportion  as  it  ferments : 
but  all  this  must  be  subordinate  to  the  end  proposed  to 
be  obtained,  and  the  intelligent  agricukurist  will  vary 
bis  processes  according  to  the  effect  which  he  intends  to 
produce. 

It  must  never  be  forgotten,  that  the  fermentation  ought 
to  be  managed  according  to  the  nature  of  the  grapes  and 
agreeably  to  the  quality  of  the  wine  that  may  be  required. 
Xkurgundy  grapes  cannot  be  treated  like  those  of  Langue- 
doc«  The  merit  of  the  one  consists  in  a  peculiar  flavour, 
•Mwhich  would  be  dissipated  by  a  strong  and  lengthened 
fermentation :  that  of  the  other  in  the  great  quantity  of 
aleohol  which  may  be  developed  in  them ;  and  here  the 
fermentation  in  the  vat  must  be  long  and  complete.  In 
j^j^hampagne,  the  grapes  destined  for  the  white  brisk  wines 
^*Mre  collected  in  the  morning  before  the  sun  has  caused  all 
ihe  moisture  to  evaporate ;  and  in  the  same  country  the 
Iprapes  destined  for  making  red  wine  are  not  cut  until  they 
have  been  well  dried  by  the  rays  of  the  sun.  In  one  place 
mrtificial  heat  is  necessary  to  excite  fermentation,  in  ano- 
ther the  nature  of  the  must  is  such  that  the  fermentation 
would  require  to  be  moderated.  Weak  wines  must  be 
fermented  in  casks,  8tr<mg  wines  ought  to  be  suffered  to 
work  in  the  vat.  Every  country  has  processes  prescribed 
to  it  by  the  nature  of  its  grapes,  and  it  is  highly  rediculous 
to  attempt  submitting  every  thing  to  a  general  rule.  It  is 
of  importance  to  be  well  acquainted  with  the  nature  of  the 
grapes  employed  and  with  the  principles  of  fermentation : 
by  the  help  of  this  knowledge  a  system  of  conduct  may 
be  formed  which  cannot  fail  of  being  highly  advantageous, 
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because  it  is  founded  not  on  hypothesis  bat  on  the  natoit 
of  things. 

In  cold  countries^  where  the  grapes  are  very  aqueow 
and  little  saccharine^  they  ferment  with  difficulty:  fep 
mentation  in  that  case  may  be  excited  by  two  or  Aires 
principal  means : 

Isty  By  the  help  of  a  funnel  of  tin  plate  with  a  veiy 
wide  tube^  which  descends  to  w  ithin  four  inches  of  ikm 
bottom  of  the  vat^  and  through  which  boiling  must  is  in- 
troduced into  it.  Two  pailfuls  may  ^  used  for  800  bot- 
tles of  must.  This  process  proposed  by  Manpin^  hif 
produced  good  effects. 

Sd,  By  shaking  the  vintage  from  time  to  time :  tlw 
motion  is  attended  with  this  advantage^  that  it  renews  ths 
fermentation  when  it  has  ceased  or  become  weak^  an4 
causes  it  to  be  uniform  throughout  the  mass. 

Sdy  By  laying  a  covering  not  only  over  the  vintage  but 
round  about  the  vat. 

4tli,  By  heating  the  atmosphere  of  the  place  in  wUek 
the  vat  stands. 

It  often  happens  that  the  working  of  the  vintage  slaek- 
cns,  or  that  the  heat  is  unequal  through  the  mass:  it  is 
to  obviate  these  inconveniences,  especially  in  cold  eoim- 
tries,  where  they  are  more  frequent,  that  the  vintage  is 
from  time  to  time  trod  upon.  Gentil  made  two  vstfolSy 
of  eighteen  butts  each,  and  with  grapes  from  the  same 
vines,  and  collected  at  the  same  time  :  the  grapes  were 
freed  from  the  skins,  sUilks,  &c.  and  bruised ;  the  joiee 
of  both  was  perfectly  equal  in  quality,  and  the  vintage 
was  put  into  vats  of  equal  size :  the  weather^  but  parti- 
cularly in  the  morning  and  at  night,  was  exceedinglj 
cold. 

At  the  end  of  some  days  the  fermentation  began :  it 
was  observed  that  the  centre  of  the  vats  was  exceedinglj 
warm  and  the  edges  very  cold ;  the  vats  w  ere  so  close  as 
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ch  each  other^  and  both  experienced  the  same  tem- 
ire.  They  were  pressed  down  with  a  long  pole. 
;old  vintage  was  pushed  from  the  edges  towards  the 
)  where  the  heat  was  strongest :    it  was  pressed 

several  times^  and  by  these  means  an  equal  heat 

naintained  throughout  the  whole  mass.     The  fer- 

ition  in  the  vat  where  this  process  had  been  follow- 

LS  finished  twelve  or  fifteen  hours  sooner  than  in  the 

The  wine  was  far  better,  it  was  more  delicate^ 

superior  taste,  and  was  more  highly  coloured  and 
generous.  No  one  would  have  said  that  it  was  pro- 

I  fi*om  the  same  grapes. 

e  antients  mixed  aromatic  substances  with  the  vin- 
Q  a  state  of  fermentation,  in  order  to  give  their  wines 
iar  qualities.  We  are  told  by  Pliny  that  it  was 
in  Italy  to  sprinkle  pitch  and  resin  over  the  vintage 
rr  vino  contingeret  et  ewporis  acumen.  In  all  the 
%  of  that  period  we  find  numerous  recipes  for  per- 
g  wines ;  but  these  different  processes  are  no  longer 
I  am,  however,  inclined  to  think  that  they  were 
eat  benefit.  This  very  important  part  of  oinology 
ves  the  particular  attention  of  the  agriculturist. 
a  we  consider  the  custom  followed  in  some  countries 
3ifuming  the  wines  with  raspberries,  the  dried 
rs  of  the  vine,  &c.  we  may  even  presage  the  hap- 
effects  from  it. 
rcet  has  communicated  to  me  the  following  facts, 

I I  take  the  earliest  opportunity  of  publishing  here, 
^y  may  give  rise  to  experiments  proper  for  improv- 
le  art  of  vinification. 

!  took,^'  says  he,  ^^  a  cask  called  half  a  muu2,  which 
d  with  the  juice  of  untrod  grapes,  and  such  as  had 
r  itself  from  the  grapes  as  carried  from  the  vineyard 
I  press :  it  therefore  had  very  little  colour. 

•L.  I.  3  F 
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^'  This  cask  coutained  about  150  quarts.  I  took  about 
Uiirty  quarts^  which  I  evaporated  and  concentrated  to 
nearly  about  one-eight  of  the  volume  of  the  liquor ;  finr 
pounds  of  common  sugar  were  added^  and  a  pound  of 
grapes  de  careme,  after  care  had  been  taken  to  buiiie 
them  :  the  whole,  somewhat  warm^  was  then  put  into  the 
cask^  which  was  filled  up  with  the  same  must  that  hai 
been  kept  apart.  A  bunchy  of  about  half  an  (MUice,  of 
absinthium^  dried  and  well  preserved,  was  then  pat  into 
the  cask,  and  the  cask  was  slightly  covered,  with  its  lid 
inverted :  fermentation  soon  took  place,  and  proceed 
in  a  brisk  and  free  manner. 

'^  Besides  this  piece  of  must,  I  caused  to  ferment  abo 
a  jar  of  the  same  containing  abQut  twenty -five  or  thiitj 
quarts,  M'itli  half  an  ounce  of  sugar  per  quart:  this  wine 
fermeutated  very  well  in  this  jar^  and  it  served  me  for 
filling  up  during  the  fermentation  and  after  the  first  draw- 
ing off,  which  was  performed  at  the  usual  time,  and  re- 
peated a  y eai*  after :  it  was  afterwards  put  into  bottles  at 
the  expiration  of  a  year,  or  in  the  following  winter. 

"  This  wine  was  made  in  September  1788,  during  iae 
weather,  and  in  a  very  good  year. 

"  It  kept  very  well  even  in  the  bottle,  it  neither  became 
sour  nor  turbid  at  the  end  of  several  days ;  I  have  still  two 
or  three  bottles  of  it :  it  begins  to  fade.'' 

IV.  Ethiology  of  Fermentation. 

The  pha^nomena  and  result  of  fermentation  are  so  hi^ 
ly  interesting  in  the  eyes  of  tlie  chemist  and  the  agrtcnl- 
iurist,  that,  after  having  considered  them  merely  under  a 
practical  point  of  view,  we  must  now  consider  them  oiu 
der  the  relation  of  science. 

The  two  pha^nomena  which  seem  most  worthy  of  atten- 
tion from  the  cliemist,  are  the  disappearance  of  the  sac- 
charine principle  and  the  formation  of  alcohoL 
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As  in  fennentation  there  is  no  absorption  of  air^  nor  ad- 
dition of  any  foreign  matter^  it  is  evident  that  all  changes 
which  take  place  in  the  operation  can  be  refeiTed  only  to 
Bie  departure  of  those  substances  which  are  volatilised 
or  precipitated. 

Thus^  by  studying  the  nature  of  these  substances^  and 
^rtaining  their  constituent  principles^  it  will  be  easy 
us  to  judge  of  the  changes  which  must  have  been  pro- 
Aaced  in  the  nature  of  the  first  materials  of  fermentation. 

The  materials  of  fermentation  are  the  sweet  and  sac- 
eharine  principle  diluted  in  water.  This  principle  is  form*^ 
Bd  of  sugar  and  extractive  matter. 

The  substance  volatilised  is  the  carbonic  acid  gas^  and 
lliat  precipitated  is  a  matter  analogous  to  the  ligneous  fi- 
bre  mixed  with  potash. 

The  principal  product  of  fermentation  is  alcohol. 

It  is  evident  that  the  transition  of  the  saccharine  prin- 
ciple to  alcohol  cannot  be  conceived  but  by  calculating 
Bie  difference  which  must  be  produced  in  the  saccharine 
principle  by  the  departure  of  the  principles  that  form  car* 
bonic  acid  gas  which  is  volatilised^  and  the  deposit  which 
is  precipitated. 

These  principles  are^  in  particular^  the  carbon  and  the 
Dzygen  :  here^  then^  we  find  carbon  and  oxygen  taken 
from  the  saccharine  principle  by  the  progress  of  fermen- 
tation ;  but  in  proportion  as  the  saccharine  principle  loses 
its  oxygen  and  its  carbon^  the  hydrogen^  which  forms  the 
third  constituent  principle^  remaining  the  same^  the  char- 
acters of  the  latter  element  must  predominate^  and  the 
fermenting  mass  must  attain  to  that  point  at  which  it  will 
unly  present  an  infiammable  fluid. 

In  proportion  as  the  alcohol  is  developed^  the  liquid 
chanjges  its  nature ;  it  no  longer  has  the  same  affinities, 
tor,  consequently,  the  same  dissolving  power.  The  small 
joantity  of  extractive  principle  which  remains  after  hav« 
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ing  escaped  decomposition  is  precipitated  with  die  car- 
bonat  of  potash  :  the  liquor  becomes  clear,  and  the  wine 
is  made. 

Vinous  fermentation,  then,  is  nothing  but  the  continued 
departure  of  carbon  and  oxygen,  which  produces  on  one 
hand  the  carbonic  acid,  and  on  the  other  alcohol.     Thn  ., 
celebrated  Lavoisier  subjected  to  calculation  all  the  I^h|R|[ 
nomena  and  results  of  vinous  fermentation,  comparing  tiV^ 
products  of  the  decomposition  with  its  elements.     He  air^ 
Bumed  as  the  basis  of  his  calculations  the  data  furnished 
to  him  by  analysis  both  in  regard  to  the  nature  and  the 
proportions  of  the  constituent  principles  before  and  after 
tiie  operation.    We  shall  here  transcribe  the  results  ob- 
tained by  this  great  man.^ 

JUateriaU  of  Fermentation  far  a  Quintal  of  Sugar. 


Hb.  oz.  dr.  gr. 

Water 

400     0    0    0 

Sugar 

100     0    0    0 

Yeast  of  beer  in  paste  >  Water 
composed  of                3  ^^7  yeast 

7     3     6  44 

3   12     1  28 

Total 

510     0     0    0 

Detail  of  the  constituent  Principles  of  the  Materials 

of  Fermentation. 

lib.    oz.  dr,  gr. 

407    3    6  44    Of  water  composed  of 

Ub.    oz.  dr.  gr. 

Hydrogen 

61      1     2  71*40 

Oxygen 

346     2     3  44*60 

100    0    0    0    Sugar  composed  6f 

Hydrogen 

8     0     0         0 

Oxygen 

64     0     0         0 

Carbon 

28     0     0         0 

2  12     1  28    Dry  yeast  composed  of 

Carbon 

0  12     4  59*00 

Azot 

0     0     5     2-94 

Hydrogen 

0     4     5     9-30 

Oxygen 

1   10     2  28*76 

Total 

510     0     0          0 

*  Elements  of  Chemistry,  p.  190. 
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JUaterials  of  Fermentation. 


rOf  the  water    . 

I  Of  the   water  of 

Oxyg^J      the  yetist    .    . 

I  Of  the  Sugar    . 

J''  LOf  the  dry  yeast 

H^ '  rOf  the  water    . 

||;  I  Of  the  water  of 

Hydr.^      the  yeast    .    . 
I  Of  the  sugar 
l^Of  the  yeast 

^^^    5  Of  the  sugar      . 
^^^^*   ^  Of  the  yeast 
Azot  of  the  yeast 


Mb.   02.  dr.    gr, 
340    0  0         0" 

6     3  3  44*60 
64     0  0  0 

1   10  3   38*76. 

60     0  0  0' 


lib.    oz,  dr.    gr. 
411    13  6     1*36 


9     6  0     8*70 


0  13  4  59 


•103 


38   12  4  5900 
0     0  5     3-94 

510     0  0  0 


Table  of  the  Results  obtained  by  Fermentation. 


Ub.    oz,  dr.  gr. 
35     5     4  19 
Of  carbonic  acid,  ^  Oxygen 
composed  of     X  Carbon 
408  15     5  14 
Of  water  com-  (Oxygen 


posed  of 


57  11     1  58 
Of   dry  alcohol 
composed  of 


\  Hydrogen     . 
^Oxygen  combined  with 
hydrogen 
Hydrogen     combined 
.      with  oxygen 
I  Hydrogen  combined 
I      with  carbon 
I  Carbon  combined  with 
^   hydrogen 


3  8     0    0 
Of   dry    acetous  f  Hydrogen 

acidy  composed  <  Oxygen 
of  (^Carbon 

4  14    3 

Of  saccharine  re-  f  Hydrogen 
aiduum,    com-<  Oxygen 
posed  of  ICarbon 

1     6    0  50       [Hydrogen 

Of  dry  yeast  com-J  Oxygen 
posed  of  S  Cartwn 

LAxot 

510    0    0    • 


lib.    oz.  dr.  gr. 

35     7  1  34 

9   14  3  57 

347   10  0  59 

61     5  4  37 

31     6  1  64 

5     8  5     3 

4     0  5     0 


16 

11 

5  63 

0 

3 

4  0 

1 

11 

4  e 

0 

10 

0  0 

0 

5 

1  67 

3 

9 

7  37 

1 

3 

3  53 

0 

3 

3  41 

0 

13 

1  14 

0 

6 

3  30 

0 

0 

3  37 

510    0    O    •' 
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ReeapitfUatian  cfthe  Resvltg  obtained  by  Fermeniatin. 


lid.    oz,  dr.  gr. 
409   10     0  54 
Oxygen 


28   12     5  59 
Carbon 


71     8     6  66 
Hydrogen 


0    0    2  sr 
Of  Azot 

510    0    O    0 


Of  the  water 

Of  the  carbonic  acid     • 

Of  the  alcohol 

Of  the  acteous  acid 

Of  the  saccharine  residuum 

Of  the  yeast 

Of  the  carbonic  acid     . 

Of  the  alcohol 

Of  the  acteous  acid 

Of  the  saccharine  residuum 

Of  the  yeast 

Of  the  water 

Of  the  water  of  the  alcohol 
Combined  with  the  carbon 
in  the  alcohol  • 

Of  the  acteous  acid 
Of  the  saccharine  reuduum 
^Of  the  yeast 


lib.  oz.  dr,  gr. 

347  10  0  59 

35     7  1  34 

31      6  1  64 

1  II  4    0 

2  9  7  2f 
O  13  1  14 

9  14  2  sr 

16  11  S  6i 

0  10  0    0 

1  2  3  5« 
O     6  3  30 

61      5  4  3r 

5     8  5^ 


4 
O 
O 

o 


0 
3 
5 
2 


5 

4 

I 

3 


0 
0 

67 

41 


O    0    3  17 


510     0    0   0 


By  reflecting  on  the  results  exhibited  by  these  tables, 
we  may  clearly  see  what  takes  place  in  the  vinous  fermen- 
tation :  it  is  first  observed  that^  of  the  100  pounds  of  so* 
gar  employed^  4  lib.  1  oz.  4  dr.  3  gr.  remained  in  the  state 
of  undecomposed  sugar ;  so  that  the  quantity  of  sogar 
really  subjected  to  operation  was  only  05  lib^  14oK.  3 dr. 
69  gr. ;  that  is  to  say^  61  lib.  6  oz.  45  gr.  of  oxygen,  7^* 
10  oz.  6  dr.  6gr.  of  hydrogen,  and  S6lib.  13  oz.  9  dr. 
Id  gr.  of  carbon.  But  by  comparing  the  quantities  it  will 
be  found  that  they  are  sufficient  to  form  all  the  spirit  d 
wine,  all  the  carbonic  acid,  and  all  the  acetous  acid,  pro* 
duced  by  the  fermentation. 

The  effects  of  vinous  fermentation  are  reduced,  then,  to 
the  separating  into  two  portions  the  sugar,  wbich  is  ao 
oxyd ;  oxygenating  the  one  at  the  expense  of  the  other  t« 
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form  carbonic  acid ;  deoxygenating  the  other  in  favour  of 
the  former  to  produce  a  combustible  substance,  which  is 
alcohol ;  so  that,  if  it  were  possible  to  combine  these  two 
eubstances,  the  alcohol  and  carbonic  acid,  sugar  would 
be  re-formed.  It  is  to  be  observed  also,  that  the  hydro- 
gen and  carbon  are  not  in  the  state  of  oil  in  the  alcohol ; 
they  are  combined  with  a  portion  of  oxygen,  which  ren- 
ders them  miscible  with  water :  the  three  principles,  oxy- 
gen, hydrogen,  and  carbon,  are  here,  then,  still  in  a  kind 
of  state  of  equilibrium ;  and,  indeed,  by  making  them 
pass  through  an  ignited  glass  or  porcelain  tube,  they  may 
be  re-combined  two  and  two,  and  water  and  hydrogen^ 
carbonic  acid  and  carbon,  are  again  found. 

V.     The  Method  of  taking  the   Wine  from  the  Vats^ 
and  the  proper  Period  for  that  Purpo»0. 

At  all  times  agriculturists  have  considered  it  as  a  mat- 
ter of  great  importance,  to  be  able,  by  unerring  signs,  to 
discover  the  most  favourable  period  for  taking  the  wine 
from  the  vats ;  but  here,  as  in  other  things,  they  have  fal- 
len into  the  very  great  inconvenience  of  general  methods. 
This  period  ought  to  vary  according  to  the  climate,  the 
season,  and  the  nature  of  the  wine  pressed  to  be  obtain- 
ed, and  of  other  circumstances,  which  must  always  be 
kept  in  view. 

It  will  be  proper  for  us,  therefore,  to  lay  down  prin- 
ciples rather  than  to  prescribe  methods ;  for,  in  our  opinion, 
this  is  the  only  way  to  make  ourselves  masters  of  the 
operations,  and  to  bring  together  the  whole  of  those  phs- 
nomena,  the  knowledge  and  comparison  of  which  become 
necessary  before  any  dscision,  founded  upon  certtdnty^ 
can  be  given. 

Some  agriculturists  have  ventured  to  determine  a  fixed 
period  for  fermentation ;  as  if  it  ought  not  to  vary  according 
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to  the  temperature  of  the  air^  the  natare  of  the  grapes,  fte 
quality  of  the  wine^  &c.  Others  consider  as  a  sign  thit 
the  wine  is  fit  to  be  removed  from  the  vats,  the  sinking 
down  of  the  vintage,  being  certainly  ignorant  that  alnoet 
the  whole'  of  the  wines  of  the  North  would  lose  th^  moA 
valuable  qualities,  if  their  removal  of  the  vats  were  delay- 
ed till  that  time. 

There  are  some  countries  where  it  is  judged  that  the 
fermentation  is  completed,  when  the  wine,  after  being  put 
into  a  glass,  exhibits  no  foam  at  the  top,  and  no  air-bdb- 
bles  at  the  sides  of  the  glass.  In  other  places  it  is  though 
sufficient  to  shake  the  wine  in  a  bottle,  or  to  pour  it  from 
one  glass  into  another  several  times,  to  ascertain  whether 
there  exists  any  foam.  But  besides  that  all  new  wines 
give  more  or  less  foam,  there  are  many  in  whieh  that 
mark  of  effervescence  ought  to  be  preserved,  in  order  that 
they  may  not  lose  one  of  their  principal  properties. 

In  some  countries,  a  stick  is  immersed  in  the  vat,  and 
speedily  drawn  out ;  the  wine  is  then  suffered  to  dn^ 
from  it  into  a  glass,  to  see  whether  a  circle  of  foam  is  foni- 
ed  in  it,  which  is  called /aire  la  roue.  Some  thrust  their 
hand  into  the  refuse,  and,  applying  it  to  their  nose,  jadge^ 
by  the  smell,  of  the  state  of  the  vat :  if  the  smell  is  mild, 
they  allow  the  wine  to  ferment  some  time  longer;  if  iti$ 
strong,  it  is  removed  from  the  vats. 

Some  agriculturists,  also,  consult  only  the  colour  in  or- 
der to  regulate  the  period  of  removing  the  wine  from  vats. 
They  suffer  it  to  ferment  till  the  colour  becomes  sufficient- 
ly dark  :  but  the  coloration  depends  on  the  natore  of  tte 
grapes ;  and  must  in  the  same  climate,  and  produced 
from  the  same  soil,  does  not  always  show  the  same  dis- 
position to  acquire  colour;  which  renders  this  sign  ex 
ceedingly  variable  and  very  insufficient 

It  thence  follows,  that  all  these  signs,  taken  separately ^ 
cannot  exhibit  invariable  results ;  and  that,  if  we  wish  to 
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rest  on  fixed  bascs^  recurrence  must  be  had  to  princi- 
ples. 

The  object  of  fermentation  is  to  decompose  the  sac- 
charine principle  :  the  more  abundant,  therefore^  this 
principle  is,  the  fermentation  must  be  brisker^  or  continu- 
ed for  a  longer  time. 

One  of  the  inseparable  effects  of  fermentation  is,  the 
production  of  heat  and  carbonic  acid  gits.  The  first  of 
these  results  tends  to  volatilize  and  to  disperse  the  flavour 
and  smell,  which  forms  one  of  the  principal  characters  of 
certain  wines.  The  second  carries  outwards,  and  causes 
to  be  lost  in  the  air  a  fluid,  which  if  retained  in  the  be- 
verage would  render  it  more  agreeable  and  pungent. 
From  these  principles  it  follows,  that  weak  wines,  but  of 
an  agreeable  flavour,  require  little  fermentation  ;  and  that 
colourless  wines,  the  principal  property  of  which  is  to  be 
brisk,  ought  to  remain  scarcely  at  all  in  the  vats. 

The  most  immediate  product  of  fermentation  is  the  for- 
mation  of  alcohol,  which  results  immediately  from  the 
decomposition  of  the  sugar.  When  the  grapes,  there- 
fore,  are  very  saccharine,  such  as  those  of  the  south,  the 
fermentation  must  be  brisk,  and  long  continued ;  because 
these  wines,  being  destined  for  distillation,  ought  to  pro^ 
duce  immediately  all  the  alcohol  that  can  result  from  the 
decomposition  of  the  whole  of  the  saccharine  principle. 
If  the  fermentation  be  slow  and  weak,  the  wines  remain 
luscious,  and  do  not  become  warm  and  agreeable  till  they 
have  long  worked  in  the  vats. 

In  general,  grapes  abundant  in  the  saccharine  principle 
niust  ferment  a  long  time.  In  the  Bordelois,  the  fermen- 
tation is  suffered  to  work  itself  to  an  end  :  the  wine  is 
never  removed  from  the  vats  till  the  heat  has  subsided. 

According  to  these  principles  and  others,  deduced  from 
the  theory  before  established,  we  may  draw  the  foUowoig 
consequences  : 

Voir.  T.  3  G 
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tartar,  with  which  the  inside  is  covered,  is  scraped  off, 
and  they  are  washed  with'  warm  water  or  with  wine. 

In  goneraU  the  most  usual  methods  of  preparing  the 
casks  are  confined  to  the  following  : 

I  st,  Wash  the  cask  with  cold  water,  then  pour  into  it 
a  quart  of  sa  :  Vuler  in  a  state  of  ebullition;  stop  the 
bunghole,  and  ghake  it  in  every  direction  :  empty  it,  lei 
the  water  drain  well  off;  then  take  two  quarts  of  fer- 
menting must,  andy  having  boiled  and  skimmed  it,  pour 
it  boiling  hot  into  the  cask ;  close  it  and  again  shake  it, 
after  which  suffer  it  to  drain  off. 

2d,  Warm  wine  may  be  employed  instead  of  the  above 
pireparations. 

3d,  An  infusion  of  the  flowers  of  the  peach-tree,  &e. 
may  also  be  used. 

When  the  casks  have  acquired  any  bad  quality,  such 
as  mustiness,  &c.  they  must  be  burnt :  it  is  possible  to 
conceal  these  defects,  but  there  is  reason  to  fear  they 
might  reappear. 

The  antient  Romans  put  gj^sum,  myiTh,  and  various 
aromatic  substances  into  the  casks  into  which  their  wines 
were  removed  from  the  vat.  Tljis  is  what  they  called 
condiiura  vinorum.  The  Greeks  sometimes  added  a 
little  bruised  myrrh  and  argil.  These  substances  not  only 
perfumed  the  wine,  but  served  also  to  clarify  it. 

When  the  casks  are  properly  prepared,  they  are  de- 
posited on  cask-stands,  and  thus  raised  some  inches  from 
the  gmund,  both  to  prevent  the  action  of  putrid  humidity, 
and  for  the  more  convenient  drawing  off  the  wine  which 
they  contain.  They  must  be  arranged  in  parallel  rows 
in  the  cellar,  with  sufficient  room  between  for  a  person  to 
examine  whether  any  of  them  leaks. 

In  the  casks  thus  prepared  the  wine  is  deposited  :  when 
it  is  thonght  to  have  remained  a  sufficient  time  in  the  vat 
for  this  purpose,  the  tap  of  the  vat,  which  is  raised  some 
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ihchefl  above  the  ground^  is  opened^  and  the  wine  is  suffer- 
ed to  run  into  a  reservoir,  geqprally  constructed  below^ 
or  into  a  vessel  placed  on  purpose  to  receive  it :  the  wine 
is  immediatelv  drawn  from  the  reser\'oir  and  carried  to 
the  casks^  into  which  it  is  introduced  by  means  of  a 
fannel. 

The  liquor  which  floats  over  the  deposit  of  the  vat  is 
aalled  in  Burgundy  aurn/'nl'.  This  swtmm  is  carefully 
drawn  off,  and  put  into  casks  capable  of  containing  30 
gallons,  or  into  half  casks  of  15.  This  surmoM  forms  a 
lighter  kind  of  wine,  more  delicate  and  less  coloured. 

When  all  the  wine  which  the  vat  can  furnish  has  been 
drawn  off,  nothing  remains  but  the  head,  which  has  sunk 
down  almost  to  the  deposit.  This  refuse  is  still  impreg- 
nated with  wine,  and  retains  such  a  quantity,  that  it  may 
be  extracted  by  means  of  the  press.  But  as  the  head, 
which  has  been  in  contact  with  the  atmospheric  air,  for 
the  most  part  contracts  a  little  acidity,  especially  when 
the  vintage  has  remained  a  long  time  in  the  vat,  it  must 
he  carefully  separated,  in  order  to  be  pressed  by  itself; 
by  which  means  it  will  produce  very  good  vinegar. 

When  the  deposit  in  the  vat  has  been  pressed,  the  wine 
that  flows  from  it  is  put  into  the  casks  with  the  rest ;  after 
which  the  press  is  eased,  and  the  refuse  is  cut  quite  round, 
to  the  thickness  of  three  or  four  inches,  with  a  sharp 
shovel ;  that  which  has  been  cut  off  is  thrown  into  the 
middle,  and  again  subjected  to  the  press  :  the  operation 
of  cutting  is  a  second  time  repeated,  and  the  cut  matter  is 
pressed  as  before. 

The  wine  arising  from  the  flrst  cutting  is  the  strongest; 
that  arising  from  the  third  is  harder,  harsher,  greener^ 
and  more  coloured. 

Sometimes  a  flrst  cutting  is  thought  sufficient,  especial- 
ly when  the  refuse  is  destined  for  the  acetous  fermenta- 
tion. The  produ<;t  of  these  different  cuttings  is  often  mix- 
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ed  together  iii  separate  casks^  in  order  to  obtain  \rine  co- 
loured and  pretty  durable«;  and  in  some  places  it  is  mixed 
with  common  wine  when  it  is  required  to  give  to  tbe 
latter  colour^  strength^  and  a  slight  astringeney.  In 
Champagne,  the  wine  of  the  first  pressing  is  mixed  wifli 
that  arisin;;  From  succeeding  cuttings* 

The  wine  of  the  press  is  the  less  coloured  accoirding  ae 
it  is  pressed  mon  weakly  and  more  speedily.  These 
wines  in  Champliigne  are  called  gi^y  wines.  The  wine 
ari.^ing  from  the  first  and  second  cutting  is  called  asU  ie 
perdrix ;  and  that  arising  from  the  third  and  fourth^  rm 
de  faille :  the  last  is  the  most  coloured,  but  it  is  still  agree- 
able. 

The  refuse,  when  strongly  pressed,  acquires  some- 
times the  hardness  of  stone.  It  is  applied  to  various  ases 
in  commerce. 

1st,  In  some  countries  it  is  distilled  in  order  to  make 
a  spirit,  which  is  called  eau-de-vie  de  marc.  In  Cham- 
pagne it  is  known  under  the  name  of  eau-de  d^Jixne; 
but  it  has  a  bad  taste.  This  distillation  is  advantageous, 
especially  in  countries  where  the  wine  is  highly  generous, 
and  where  the  presses  do  not  press  very  closely. 

2d,  In  the  neighbourhood  of  Montpellier,  the  refuse  is 
put  into  casks,  where  it  is  carefully  trod  upon ;  and  it  is 
then  preserved  for  making  verdigris*. 

3d,  In  other  places  it  is  rendered  acid  by  carefully 
airing  it,  and  the  vinegar  is  then  extracted  by  strong 
pressure.  The  expression  may  even  be  facilitated  by 
moistening  it  with  water. 

4tli,  [n  several  cantons  the  cattle  are  fed  with  the  re- 
fuse :  as  it  comes  from  the  press,  it  is  broken  with  the 
hands  in  order  to  divide  the  lumps  ;  it  is  then  thrown  into 
casks,  where  it  is  moistened  with  water,  aud  it  is  covered 
with  earth  mixed  with  straw  :  this  covering  is  about  7  or 

*  Sec  Philosophical  Magazine,  Vol.  IV. 
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8  inches  in  thickness.  When  bad  weather  prevents  the 
cattle  from  going  out  into  the  fields,  about  6  or  7  pounds 
of  this  refuse  is  soaked  in  warm  water  with  bran,  straw^ 
tamips,  potatoes,  and  oak  or  vine-leaves,  which  have 
been  preserved  on  purpose  in  water  :  a  little  salt  may  be 
added  to  this  mixture,  which  is  given  to  the  cattle  in  a  tub 
evening  and  morning.  Horses  and  cows  ave  fond  of  this 
food ;  but  it  must  be  given  to  the  latter  in  moderation^ 
because  it  would  cause  their  milk  to  tiiu4  sour.  The  re^ 
fuse  of  white  grapes  is  preferred  on  account  of  ita  not  hav- 
ing been  fermented. 

5th,  The  stones  contained  in  the  grapei  serve  for  feed- 
ing poultry  :  oil,  also  may  be  extracted  from  them. 

6th,  The  refuse  may  be  burnt  to  obtain  alkali :  4000 
pounds  of  refuse  yield  500  pounds  of  ashes,  which  give 
10  pounds  of  dry  alkali. 


r.  Of  the  Method  of  managing  the  Wine  in  the  Casks. 

The  wine  deposited  in  the  casks  has  not  reached  its 
last  degree  of  preparation.  It  is  turbid,  and  still  fer- 
ments ;  but,  as  the  movement  of  it  is  less  tumultuous,  this 
state  of  it  has  been  called  the  insensible  fermentation. 

Soon  after  the  wine  has  been  put  into  the  cask,  a  slight 
bissing  is  heard,  which  arises  from  the  continued  disen- 
gagement of  the  carbonic  acid  gas  that  escapes  from  every 
point  of  the  liquor;  foam,  which  passes  over  through  the 
bunghole,  is  formed  at  the  top,  and  care  is  taken  to  keep 
the  cask  always  full,  that  the  foam  may  escape,  and  that 
the  wine  may  disgorge  itself.  For  a  short  time  it  will  be 
sufficieut  to  fasten  a  piece  of  paper  on  the  bung,  or  to  lay 
a  tile  over  it. 

In  proportion  as  the  fermentation  decreases  the  mass  of 
the  liquid  sinks  down ;  and  tliis  depression  is  carefully 
ivatched,  in  order  to  pour  in  more  wine,  that  the  casks 
may  be'  always  kept  full.  There  are  some  countries  where 
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thk  opernfion  is  performed  ever;  day  for  the  first  moalb, 
every  four  days  duriog  the  secoad,  and  every  eight  till  it 
is  drawn  off.  This  is  the  method  practised  in  regard  to 
the  delicious  wines  of  the  Hermitage. 

In  Champagne,  the  gray  wines  are  suffered  to  ferment 
in  the  f;isk^  teu  or  twelve  days;  and  when  they  cease 
tvorkjii;:;  up*  the  casks  me  closed  by  means  of  the  boo^ 
leaving  a  small  vent-hole  at  one  side  of  it.  This  vent- 
hole  is  closed  c^t  nr  ten  days  after  with  a  wooden  jieg 
whicli  mey  he  taken  out  at  pleasure.  When  the  c&slu 
have  lieeii  clothed,  fi'i'->li  wine  must  be  poured  in  throa^ 
the  vcni-hiilc,  every  week  for  twenty-five  days;  thea  . 
every  two  months  as  long  fis  the  wine  remains  in  the  cel- 
lar. M^'hen  the  wines  have  not  sufficient  body,  and  m 
too  greeu,  which  is  the  case  when  the  season  has  been 
damp  and  cold ;  or  if  they  are  too  luscious,  which  is  the 
case  when  the  season  has  been  too  dry  and  warm,  the 
casks  are  rolled  five  or  six  times  twenty-five  da;s  titer 
the  wine  has  been  made,  to  mix  well  the  leea ;  and  this 
operation  is  repeated  every  eight  days  during  a  moDth : 
by  these  means  the  wine  is  improved. 

The  fcrraenlalion  of  the  wines  of  Champagne  destine* 
to  be  brisk  is  continued  very  long :  it  is  believed  tha( 
wine  cas  constantly  be  brisk,  provided  it  be  put  into 
bottles  between  the  time  of  the  vintage  till  the  montb  of 
May  ;  and  that,  the  nearer  to  the  time  of  the  vintage,  the 
better  it  foams.  We  are  assured  also  that  it  always  foams 
if  put  into  bottles  between  the  10th  and  14th  of  March. 
Wine  never  begins  to  foam  till  six  weeks  after  it  has  been 
put  into  bottles.  Mountain  wine  foams  better  than  Cham- 
{lagne  :  when  wine  is  put  into  flasks  between  June  and 
July  it  foams  little,  and  not  at  all  if  bottled  in  October  or 
November,  after  the  vintage. 

In  Burgundy,  when  the  fermentation  in  the  cask  has 
slackened,  the  caski  are  closed,  and  a  small  hole  is  made 
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in  them  near  the  bung,  which  is  closed  with  a  peg.  This 
peg  is  drawn  out  from  time  to  time  to  suffer  the  remain- 
der of  the  gas  to  escape. 

In  the  environs  of  Bordeaux  it  is  customary  to  begin 
pouring  in  new  wine  eight  or  ten  days  after  the  wine  has 
been  put  into  the  casks.  A  month  after>  the  bung  is  put 
in^  and  new  wine  is  poured  in  every  eight  days  :  at  firsts 
the  bung  is  put  in  very  gently,  and  it  iif  grmdually  driven 
in  closer  without  incurring  any  danger. 

The  white  w  ines  are  drawn  off  aboat  the  middle  of 
jDecember,  and  they  are  then  sulphured.  The  white  re- 
quire more  care  than  the  red,  because  they  contain  more 
dregs,  and  are  more  disposed  to  become  oily. 

Red  wines  are  not  drawn  off  till  the  end  of  March  or 
beginning  of  April.  The  latter  easier  turn  sour  than  the 
white,  which  renders  it  necessary  to  keep  them  in  cooler 
cellars  during  the  hot  weather. 

Some  people,  after  the  second  drawing  off^  turn  the 
barrels  with  the  bung  on  one  side.  And  thus  keep  the  wine 
hermetically  sealed,  without  having  need  to  pour  in  new 
wine,  as  there  is  no  loss.  The  wine  then  is  not  drawn  off 
but  every  year  at  the  same  period^  until  it  is  found  con^ 
venient  to  drink  it.  As  the  processes  every  where  follow- 
ed are  nearly  the  same,  we  shall  not  multiply  details^ 
which  would  be  only  repetitions. 

When  the  fermentation  has  ceased,  and  the  mass  eti'>^ 
joys  perfect  repose,  the  wine  is  completely  liiade.  But 
it  acquires  new  qualities  by  clarification ;  and  by  this 
operation  is  preserved  from  the  danger  of  turning  sour. 

This  clarification  is  effected  spontaneously  by  time 
and  repose ;  and  there  is  gradually  formed  a  deposit  at 
the  bottom  of  the  cask  and  on  the  sides,  which  frees  the 
wine  from  every  thing  not  in  absolute  solution  in  it^  or 
which  is  in  it  in  excess.    This  deposit;  called  the  lees^ 

Vol,  I,  3  n 
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fiBceSf  is  a  confused  mixture  of  tartar  principles^  analcv 
gous  to  fibrous  matter  and  colouring  matter. 

But  these  matters^  though  deposited  in  the  cask^  and 
precipitated  from  the  wine^  are  susceptible  of  being  still 
mixed  with  it  by  agitation^  change  of  temperature^  &c. ; 
and  in  that  case,  besides  injuring  the  quality  of  the  wine, 
which  they  render  turbid,  they  may  communicate  to  it  a 
new  fermentatioifi  which  makes  it  degenerate  into  vine- 
gar. 

To  obviate  this  inconvenience,  the  wine  is  drawn  off 
into  other  vessels  at  different  periods ;  all  the  lees  which 
have  been  precipitated  are  carefully  separated;  and 
every  thing  existing  in  it  in  a  state  of  incomplete  solution 
is  disengaged  from  it  by  simple  processes,  which  we  shall 
hereafter  detail.  By  means  of  these  operations  it  is 
cleansed  and  purified,  and  deprived  of  all  those  matters 
which  might  determine  acetification. 

Every  thing  that  relates  to  the  art  of  preserving  wine» 
may  be  reduced  to  sulphuring  and  clarification. 

Sulphuring  of  Wine. 

1st,  To  sulphur  wine  is  to  impregnate  it  with  a  sul- 
phurous vapour  obtained  by  the  combustion  of  sulphured 
matches. 

The  method  of  composing  these  matches  varies  cou- 
Hiderably  in  different  places  ;  some  mix  with  the  sulphur 
aromatic  substances,  such  as  powder  of  cloves,  cinnamon, 
ginger,  Florentine  iris,  flowers  of  thyme,  lavender,  mar- 
joram,  &c.  and  melt  the  mixture  in  an  earthen  vessel  over 
a  moderate  fire.  In  this  melted  mixture,  rags  of  cotton 
cloth  are  dipped  in  order  ta  be  burnt  in  the  casks.  Others 
employ  sulphur  alone,  which  they  melt  over  the  fire^  and 
dip  rags  in  it  in  the  same  manner. 

lu  the  method  of  sulphuring  casks  there  is  also  consi- 
derable variety.     Sometimes  the  match  is  suspended  at 
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tlie  end  of  an  iron  wire ;  it  is  then  lighted^  and  pnt  into  the 
cask  intended  to  be  filled  with  wine ;  the  cask  is  then 
stopped,  and  the  match  is  left  to  bum  :  the  internal  air 
becomes  dilated,  and  is  expelled,  with  a  hissing  noise,  by 
the  sulphurous  gas  :  two,  three,  or  more  matches  are 
burnt  in  this  manner^  according  as  may  be  thought  ne- 
cessary. When  the  combustion  is  teMHiiiated,  the  sides 
of  the  cask  are  scarcely  acid  ;  the  wiiie  is  then  poured 
into  it.  In  other  countries,  two  or  three  pailfuls  of  wine 
are  poured  into  a  good  cask ;  a  sulphured  match  is  then 
burnt  in  it ;  and  when  the  combustion  is  finished,  the  cask 
is  stopped,  and  shaken  in  every  direction.  After  being 
left  at  rest  for  an  hour  or  two,  it  is  unstopped,  more  wine 
is  added ;  it  is  then  again  sulphured,  aiM  the  operation 
is  repeated  till  the  cask  be  full.  This  is  the  process 
usually  followed  at  Bourdeaux. 

At  Marseillan,  near  the  commune  of  Gette,  in  Langue- 
doc,  a  kind  of  wine  is  made  of  white  grapes  called  mute 
wine,  which  is  employed  to  sulphur  others.  The  vin- 
tage is  trod  and  pressed  without  giving  it  time  to  ferment; 
it  is  then  put  into  casks  filled  one-fourth;  several  matches 
are  burnt  over  it ;  and  the  casks  are  strongly  shaken, 
until  no  more  gas  escapes  through  the  bung-hole  when 
opened.  A  new  quantity  of  wine  is  then  added^  matches 
are  again  burnt  over  it^  and  the  casks  are  shaken  with 
the  same  precautions.  This  operation  is  repeated  till  the 
cask  is  full.  This  wine  never  ferments,  and  for  that 
reason  is  called  mute  wine  {vin  muet).  It  has  a  sweetish 
savour,  a  strong  sulphurous  odour,  and  is  employed  for 
mixing  with  other  wine.  Two  or  three  bottles  of  it  are 
put  into  a  cask.  This  mixture  is  equivalent  to  sulphur- 
ing. 

Sulphuring  first  renders  wine  turbid,  and  gives  it  a  bad 
colour ;  but  the  colour  is  restored  in  the  course  of  time, 
and  the  wine  becomes  clear.    This  operation  whitens 
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the  wine  a  little.  Solplmring  is  attended  with  the  veiy 
valuable  advantage  of  preventing  it  becoming  aceUHU. 
Though  it  be  difficult  to  explain  this  effect^  it  appears  to 
me  that  it  cannot  be  conceived  but  by  considering  it  nnder 
two  points  of  view : 

1  st.  By  the  help  of  the  sulphurous  gas  the  atmosphene 
air  is  displaced,  which  otherwlie  would  become  mixed 
with  the  wine,  an^  determine  aeid  fermentation. 

Sd,  Some  atoms  of  a  violent  acid,  which  opposes  and 
overcomes  the  development  of  a  weaker  acid,  are  pro- 
duced. 

The  antients  composed  a  kind  of  mastic  with  pitch,  a 
fiftieth  part  of  wax,  and  a  little  salt  and  incense,  wbidi 
they  employed  for  burning  in  their  casks.  This  open- 
ticn  was  denoted  by  the  words  picare  dolioy  and  the  wioeg 
thus  prepared  were  known  under  the  names  of  vina pica- 
ta.     They  are  mentioned  by  Plutarch  and  Hippocrites. 

It  was,  perhaps,  in  consequence  of  this  custom,  that  the 
fir  was  consecrated  by  the  antients  to  Bacchus  :  at  pre- 
sent, an  agreeable  perfume  is  communicated  to  weakened 
red  wine  by  making  it  remain  over  a  stratum  of  the  shav- 
ings of  fir.  Baccius  says  that  the  casks  ought  to  be  pitch- 
ed [picare  dolia)  during  the  dog  days. 

On  the  Clarification  of  Wines. 

Sd,  Besides  the  operation  of  sulphuring  wines,  there 
is  another,  no  less  essential,  called  clarification.  It  ccm- 
sists,  in  the  first  place,  in  drawing  off  the  wine  from  the 
lees,  which  requires  certain  precautions,  and  in  then  dis- 
engaging it  from  all  the  principles  suspended  or  weakly 
dissolved  in  it;  so  that  nothing  may  be  retained  but  the 
spiritous  and  incorruptible  principles  alone.  These  openu 
tions  are  even  performed  before  that  of  sulphuring,  which 
is  only  a  continuation  of  them. 

The  first  of  these  operations  is  called  dcawuig  ofl^ 
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trmnsvasation,  defecation.  According  to  Aristotle^  thk 
operation  ought  to  be  often  repeated :  quoniam  superve- 
niente  ceatatis  colore  solent  faeces  subvertiy  ac  ita  vina 
acescere. 

In  the  different  wine  countries  there  are  certain  fixed 
periods  of  the  year  for  this  operation^  established,  no 
doubty  on  the  constant  a||d  respectable  observation  of  ages. 
At  the  Hermitage,  the  wme  is  drawn  off  in  March  and 
September;  in  Champagne,  on  the  18th  of  October, 
about  the  19th  of  February,  and  towards  the  end  of 
March. 

Dry,  cold  weather  is  always  chofif^n  for  this  operation. 
It  is  certain  that  it  is  then  only  that  the  wine  is  in  a  good 
condition.  Damp  weather,  and  southerly  winds,  always 
render  wine  turbid ;  and  care  must  be  taken  not  to  draw 
it  off  while  these  prevail. 

Baccius  has  left  us  some  excellent  precepts  respecting 
the  most  favourable  periods  for  the  defecation  of  wine. 
He  advises  the  weakest  wines,  that  is  to  say,  those  pro* 
duced  from  fat  covered  soil,  to  be  drawn  off  at  the  winter 
solstice ;  moderate  wines,  in  the  spring ;  and  the  most 
generous,  during  summer.  He  gives  as  a  general  pre- 
cept, not  to  draw  off  wine  but  when  the  north  wind  pre- 
vails ;  and  he  adds,  that  wine  drawn  off  at  the  time  of 
full  moon  is  converted  into  vinegar  ! 

The  manner  of  drawing  off  wine  can  be  a  matter  of  in^ 
difference  only  to  those  unacquainted  with  the  effect  oi 
atmospheric  air  on  that  liquid :  by  opening  the  tap,  ot 
placing  a  cock  at  about  four  inches  from  the  bottom  oC 
the  cask,  the  wine  which  runs  off  becomes  aerated,  and 
determines  movements  in  the  lees ;  so  that,  under  this 
double  view,  the  wine  acquires  a  disposition  to  become 
sour.  A  part  of  these  inconveniences  has  been;  obviated 
by  drawing  off  the  wine  by  means  of  a  syphon ;  the  mo- 
tion is  then  g^ntler^  and  by  these  means  one  may  pene* 
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trate  to  any  depth  at  pleasure^  without  agitating  the  lees. 
But  all  these  methods  are  attended  with  faults,  which 
have  been  completely  remedied  by  the  help  of  a  pump^ 
the  use  of  which  has  been  established  in  Champagne  and 
other  wine  countries. 

To  a  leather  pipe,  of  from  fomr  to  six  feet  in  length, 
and  two  inches  in  diametei^  ld|%  adapted  iat  each  end 
wooden  pipes^  nine  or  ten  iiMdiM  in  length,  which  de- 
crease in  diameter  towards  the  ends,  and  are  fixed  to  the 
leather  pipe  by  means  of  a  piece  of  packthread.  The 
bung  of  the  cask  intended  to  be  filled  is  taken  out,  and 
one  of  the  extremities  of  the  pipe  is  put  into  it.  A  good 
cock  is  fixed  in  the  cask  to  be  emptied  two  or  three  ni- 
ches from  the  bottom,  and  into  this  is  inserted  the  other 
extremity  of  the  pipe. 

By  this  mechanism  alone,  the  half  of  the  one  cask  is 
emptied  into  the  other :  for  this  purpose  nothing  is  neces- 
sary but  to  open  the  cock ;  and  the  remainder  may  be 
made  to  pass  by  a  very  simple  process,  for  which  a  pair 
of  bellows  about  two  feet  in  length,  comprehending  the 
handles,  and  ten  inches  in  breadth,  are  employed.  The 
bellows  force  the  air  through  a  hole  formed  at  the  ante- 
rior part  of  the  small  end  :  a  small  leather  valve,  placed 
below  the  small  hole,  prevents  the  air  from  rushing  out 
when  the  bellows  are  opened,  and  to  the  extremity  of  the 
bellows  is  adapted  a  perpendicular  wooden  pipe  to  con- 
vey the  air  downwards  :  this  tube  is  fitted  into  the  bung- 
hole  in  such  a  manner,  that  when  the  bellows  are  worked 
and  the  air  forced  out,  a  pressure  is  exercised  on  the  wine, 
by  which  means  it  is  obliged  to  issue  from  the  one  cask^ 
and  to  ascend  into  the  other.  When  a  hissing  is  heard 
at  the  cock,  it  is  speedily  shut :  this  is  a  sign  that  all  the 
wine  has  passed.  * 

Funnels  of  tin  plate,  the  tubes  of  which  are  at  least  a 
foot  and  a  half  in  length,  that  they  may  be  immersed  in 
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the  liquor  without  causing  any  agitation,  are  also  em- 
ployed. 

Drawing  off  wine  separates  a  part  of  its  impurities,  and 
consequently  removes  some  of  those  causes  which  mafir 
alter  the  quality  of  it :  hut  there  still  remain  some  sus* 
pended  in  the  liquor,  whieh,  cannot  be  caught  but  by  the 
following  operations^:  Whidi  i^e  called  fining  of  wine,  or 
clarification:  Fishgfaie. (isinglass)  is  idmost  always  em- 
ployed for  this  purpose :  ft'is  unrolled  with  care,  and  cut 
into  small  morsels,  and  it  is  then  steeped  in  a  little  wine, 
where  it  swells  up,  becomes  soft,  and  forms  a  viscid  mass, 
which  is  poured  into  the  wine.  The  wine  is  then  strong- 
ly agitated,  after  which  it  is  left  at  rest.  Some  whip  the 
wine,  in  which  the  glue  has  been  dissolved,  with  a  few 
twigs  of  birch,  &c.  and  by  these  means  occasion  a  con- 
siderable foam,  which  is  carefully  removed.  In  all  cases 
a  portion  of  the  glue  is  precipitated  with  the  principles  it 
has  enveloped,  and  the  liquor  is  drawn  off  when  the  de- 
posit is  formed. 

In  warm  climates  the  use  of  glue  is  dreaded,  and  dur- 
ing summer  its  place  is  supplied  by  whites  of  eggs  :  tea 
or  twelve  are  sufficient  for  half  a  muid*.  The  eggs  are 
first  beat  up  with  a  little  wine ;  they  are  then  mixed  with 
the  liquor  intended  to  be  clarified,  and  it  is  whipped  with 
the  same  care.  It  is  possible  that  gum  arabic  might  be  sub- 
stituted for  glue.  Two  ounces  will  be  sufficient  for  four 
hundred  pots  of  wine.  It  is  put  into  the  liquor  in  the 
form  of  a  fine  powder,  and  the  liquor  is  then  stirred. 

Wine  must  not  be  drawn  off  till  it  is  completely  made : 
if  the  wine  is  green  and  harsh,  it  must  be  suffered  to  fer- 
ment a  second  time  on  the  lees,  and  must  not  be  drawn  off 
till  towards  the  middle  of  May ;  if  it  continues  green,  it 
may  even  be  left  till  the  end  of  June.  It  even  sometimes 
happens  that  it  is  necessary  to  convey  back  the  wine  to 

*  About  a  72  gallon  cask  English. 
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the  lees,  and  to  mix  them  strongly,  that  the  wine  nu| 
again  acquirethat  movement  of  fermentation  which  is  ne- 
cessary to  hring  it  to  perfection. 

We  are  told  by  Miller  that  when  Spanish  wine  ht- 
comes  turbid  by  the  lees,  ii  mayheclai-ifiefl  by  the  folIoT- 
faig  process :  Put  the  wliites  of  egga,  gray  salt,  and  salt 
water,  into  a  convenient  ^-|?s8el ;  ekim  ofT  the  foam  fom- 
ed  at  the  surface,  and  pour  the  composition  into  the  irine 
cask  from  which  a  part  of  tlie  liquor  has  been  drawn  off: 
at  the  end  of  two  or  three  days  the  liquor  becomes  clear, 
and  acquires  an  agreeable  taste.  After  being  sofibred  to 
remain  at  rest  far  about  a  week,  it  is  then  drawn  off. 

To  revive  claret  injured  by  floating  lees,  two  ponnds 
of  calcined  flints,  well  pounded,  ten  or  twelve  eggs,  and 
a  large  handful  of  salt,  are  beat  np  with  two  gallons  of 
wine,  which  are  then  poured  into  the  cask:  two  or  three 
days  after,  the  wine  is  drawn  off. 

These  compositions  may  be  varied  without  end:  some- 
times starch  is  employed,  and  also  rice,  milk,  and  other 
substances,  more  or  less  capable  of  developing  the  prio- 
ciplcB  which  render  the  wine  turbid. 

Wine  is  clarified  also,  and  its  bad  taste  is  often  cor- 
rected, by  making  it  digest  over  shavings  of  beech  wood, 
previously  stripped  of  the  bark,  boiled  in  water,  and  dried 
in  the  SUD  or  in  a  stove  :  a  quarter  of  a  bushel  of  these 
shavings  will  be  sufficient  for  a  muid  of  wine.  They 
produce  a  slight  movement  of  fermentation  in  the  liquor, 
which  becomes  clear  in  the  course  of  twenty-four  hours. 

The  art  of  cutting  wines  (couper  dn  vin),  aa  it  is  tail- 
ed, (correcting  one  wine  by  another — giving  a  body  to 
those  wines  which  are  weak — colour  to  those  destitute 
of  it — and  an  agreeable  flavour  lo  those  which  have  none, 
or  which  have  a  bad  one,)  cannot  be  described.  In  these 
.cases,  the  taste,  sight,  and  smell  must  he  consulted.  The 
highly  variable  nature  of  the  substances  employed  must 
be  studied ;  and  it  will  be  sufficient  for  us  to  observe;, 
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that  in  this  part  of  the  management  of  wines  every  thing 
consists :  1  st^  In  sweetening  wines^  and  rendering  them 
saccharine  by  the  addition  of  baked  mu9ty  concentrated 
with  honey,  sagar^  or  another  wine  of  a  very  Insciont 
quality.  Sd,  Colouring  the  wine  by  an  infusion  of  tum« 
6oIe  ciikes,  the  juice  of  elder-berries,  logwood,  and  mix- 
ing it  with  dark,  andf  generally,  coarse  wine.  3d,  Per- 
fuming it  by  syrup  of  raspberries,  an  infusion  of  the  flow- 
ers of  the  vine  suspended  in  the  cask,  tied  up  in  a  bag^ 
as  is  practised  in  Egypt,  according  to  the  testimony  of 
Hasselquist. 

In  the  Orleanois,  and  other  countries,  a  wine  is  made 
called  there  vin  rape.  It  is  prepared  from  picked  grapes^ 
which  are  trod  with  wine  or  ley ;  placing  in  the  press  a 
stratum  of  vine- twigs  and  another  of  grapes  in  alternate  or- 
der, or  by  infusing  the  twigs  in  the  wine.  These  wines  are 
made  to  boil  strongly,  and  they  are  then  employed  to  give 
strength  and  colour  to  the  weak  colourless  wines  of  the 
cold  and  damp  countries. 

Though  wine  may  work  at  all  times,  there  are  certain 
periods  of  the  year  at  which  fermentation  seems  to  be 
renewed  in  a  particular  manner ;  and,  above  all,  when 
the  vine  begins  to  bud^  when  it  is  in  flower,  or  when  the 
grapes  begin  to  become  coloured.  At  these  critical  mo- 
ments, wine  ought  to  be  watched  with  particular  care ; 
and  every  movement  of  fermentation  may  be  prevented  by 
drawing  off,  and  sulphuring  it,  as  above  indicated. 

When  wines  are  completely  clarified,  they  are  preserved 
in  casks,  or  in  glass.  The  largest  vessels  are  the  best,  and 
they  ought  to  be  well  closed.  Every  body  has  heard  of 
the  enormous  capacity  of  the  tun  of  Heidelberg^  in  which 
wine  is  preserved  for  whole  centuries,  always  improving 
in  quality ;  and  it  is  allowed  that  wine  keeps  better  in  very 
large  casks  than  in  small  ones. 

Vol.  t.  8  I 
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"  The  choice  of  gituation  in  which  vessels  ccmtaiiiing  wine 
onght  to  be  deposited^  ie  not  a  matter  of  indifference :  on 
this  subject  we  find  among  the  antients  usages  and  pre- 
cepts which  deviate  for  the  most  part  from  our  common 
methods,  but  which,  in  part,  are  worthy  of  attention.  The 
Romans  drew  off  the  wine  fnm  the  casks  to  shut  it  up  in 
large  earthen  vessels  glazed  in  thejnside  :  this  is  wbai 
they  called  diffueio  vinorum.  B  app)|ars  that  for  contain- 
ing wines  they  had  two  sorts -of  vetaels,  which  they  call- 
ed  amphora  and  cadua.  The  amphora  was  of  a  square  or 
cubical  form,  had  two  handles,  and  contained  twenty  gal- 
lons of  liquor.   This  vessel  terminated  in  a  najrrow  neck, 
which  was  stopped  with  pitch  or  plaster  to  prevent  the 
wine  from  exhaling.  This  we  learn  from  Petronius,  who 
says,  JtmphorcB  vitreoB  diligenter  gypsattB  aUatm  stintf 
qiiarum  in  cervicibua  pittacia  erant  affixa  cum  hoc  titulo 
«^^^  Falemum  opimanum  annorum  centum.P  The  coins 
had  the  figure  of  the  cone  of  a  fir-tree  ;  it  contained  one- 
half  more  than  the  amphora. 

The  most  generous  wines  were  exposed  to  the  open  air 
in  vessels  well  closed;  the  weakest  were  prudently  placed 
under  cover:  Fortius  vinum  sub  dio  locandum^  tenuia 
vero  sub  tecto  reponenda^  cavendaque  a  commotione  ac 
strepitu  viarum^  says  Baccius.  Galen  observes  that  the 
whole  wine  was  put  into  bottles,  after  which  it  was  ex-^ 
posed  to  a  strong  heart  in  close  apartments  ;  and  m  sum- 
mer  it  was  exposed  to  the  sun  on  the  tops  of  the  houses* 
that  it  might  sooner  become  mellow,  and  fit  for  drinking. 
Omne  vinum  in  lagenas  transfundi^postea  in  clausacuti- 
ctda  muVd  subjecta  flamwd  reponiy  et  in  tecta  ofdiiun 
iBstate  insolarif  unde  citius  maturescant  ac  potuiidonea- 
evadant. 

That  wine  may  keep,  and  improve  in  quality,  it  ought 
to  be  put  into  vessels  deposited  in  proper  places,  the 
choice  of  which  is  not  a  matter  of  indifference.     Ghiss 
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vessels  are  the  most  favourable,  because,  besides  their 
presenting  no  principle  soluble  in  wine,  they  shelter  it 
from  the  contact  of  the  air,  from  moisture,  and  the  prin. 
eipal  variations  of  the  atmosphere.  Care  must  be  taken 
to  shut  these  vessels  veiy  closely  with  good  cork  ;  and 
to  lay  the  bottles  on  fheir  sides,  that  the  cork  may  not 
dry,  and  facilitate  the  aeceas  of  the  air.  For  the  greater 
safety,  the  cork  may  be  covered  with  a  coating  of  wax^ 
Implied  by  means  of  a  brush ;  or  the  neck  of  the  bottle 
may  be  immersed  in  a  mixture  of  melted  wax,  resin,  and 
pitch.  Some  people  coyer  the  wine  with  a  stratum  of  oil ; 
this  process  is  recommended  by  Baccius.  The  neck  is 
then  covered  with  an  inverted  glass  tumbler,  a  vessel  of 
tin  plate,  or  any  matter  capable  of  preventing  insects  or 
mice  from  falling  into  the  wine. 

The  vessels  most  generally  employed  for  keeping  wine 
are  casks,  which  for  the  most  part  are  made  of  oak.  They 
vary  in  size,  and  are  known  by  different  names,  such  as 
pipes,  hogsheads,  &c.  The  great  inconvenience  of  ca^ 
is,  that  they  not  only  present  to  the  wine  substances  which 
are  soluble  in  it,  but  that  they  are  affected  by  the  varia* 
tions  of  the  atmosphere,  and  afford  a  passage  both  to  the 
air  which  endeavours  to  escape  from  them,  and  to  that  of 
the  atmosphere  which  penetrates  them.   . 

Glazed  earthen  vessels  have  the  advantage  of  retaining 
a  more  equal  temperature ;  but  they  are  more  or  less 
porous,  and  at  length  the  wine  in  them  must  become  dry. 
In  the  ruins  of  Herculaneum  vessels  were  found  in  which 
the  wine  had  dried.  Rozier  speaks  of  a  similar  urn  dis- 
covered  in  a  vineyard  in  the  territory  of  Yienne  in  Dau« 
phiny,  in  a  place  where  the  palace  of  Pompey  had  for- 
merly  stood.  The  Romans  remedied  the  porosity  of 
earthen  vessels  by  covering  them  with  wax  on  theiMide, 
and  pitch  on  the  outside  :  they  covered  also  the  ^hole 
surface  with  wax  cloths,  whi<;h  they  applied  will  s^tai 
care. 
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Pliny  condemns  this  use  of  wax,  because,  be  says,  h 
made  the  wine  ton  sour  :  JSTam  ceram  accipientihM  ri- 
siSf  cofnpertum  e$t  vina  acescere. 

Whatever  may  be  the  nature  of  the  vessels  destined  to 
contain  wine,  a  celler  sheltered  (rom  all  accidents  must  be 
chosen. 

1st,  The  exposure  of  tlie  ^ttar  must  be  northern :  its 
temperature  is  then  less  varia]il0*Uuui  when  the  apertare« 
are  turned  towards  the  south. 

Sd,  It  must  be  of  such  a  depth  that  the  temperature  may 
be  constantly  the  same.  In  cellis  quoe  non  satis  profsnim 
sunt  diumi  caloris  participes  fiunt  ;vina  non  iiusnbM- 
tu7it  integral  says  Hoffman. 

8d,  The  moisture  in  it  must  be  constant,  without  beiqg 
too  great :  excess  of  moisture  renders  the  papers,  corks, 
casks,  &c.  mouldy.  Dryness  desiccates  the  cask%  and 
makes  them  leak. 

4th,  The  light  ought  to  be  very  moderate :  a  strong 
U^t  dries  ;  darkness,  almost  absolute,  rots. 

0th,  The  cellar  must  be  sheltered  frpm  shocks.  Yiolent 
agitation,  or  that  shaking  occasioned  by  the  rapid  passage 
of  carriages  along  the  street,  agitates  the  lees,  mixes  them 
with  the  wine,  where  they  are  kept  suspended,  and  occa- 
sions acetification.  Thunder,  and  all  movement  occasioned 
by  shocks,  produce  the  same  effect. 

6th,  Green  wood,  vinegar,  and  all  substances  sascepli- 
ble  of  fermentation,  must  be  kept  at  a  distance  from  a 
cellar. 

7th.  The  reverberation  of  the  sun,  which,  as  it  neces- 
sarily  changes  the  temperature  of  a  cellar,  must  also  al- 
ter the  properties  of  the  wine  preserved  in  it,  ought  also 
to  be  guarded  against. 

A  cellar,  therefore,  must  be  dug  to  the  depth  of  some 
fathoms  below  ground  ;  its  apertures  ought  to  be  directed 
towards  the  north ;  it  must  be  at  a  distance  from  the  street, 
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highways^  workshops^  sewers^  necessaries^  &e.  and  ought 
to  be  arched  at  the  top. 

VII.  Maladies  of  Wine,  and  the  Means  of  preventing  or 

correcting  them. 

There  are  some  wines  which  improve  by  age,  and 
which  cannot  be  considered  tt  perfect  till  a  long  time  af- 
ter they  have  been  made.  liHscious  wines  are  of  this 
kind,  as  well  as  all  highly  spiritous  wines  ;  but  delicate 
wines  are  so  apt  to  turn  sour,  or  oily,  that  it  is  only  by 
means  of  great  precaution  they  can  be  preserved  for 
Jieveral  years. 

The  first  of  the  principal  kinds  of  wine  known  in  Bur- 
gandy,  is  that  of  Yolney,  near  Beanne.  This  wine,  so 
delicate  and  agreeable,  will  not  bear  the  vat  above  liB^ 
15,  or  18  hours,  and  can  scarcely  be  kept  from  one  vin- 
tage to  another. 

The  second  of  the  principal  kinds  of  wine  in  Bargundy 
is  that  of  Pomard  :  it  keeps  better  than  the  former ;  but 
if  kept  longer  than  a  year,  it  becomes  oily,  spoils,  and 
assumes  the  colour  of  the  peelings  of  onions. 

In  every  canton  the  wine  has  a  fixed  and  known  period 
of  duration  ;  and  it  is  every  where  knowif  that  this  period 
must  be  shorter  or  longer  according  to  the  nature  of  the 
season,  and  the  care  employed  in  the  process  of  vinifica- 
tion.  No  one  is  ignorant  that  the  wine  made  from  grapes 
collected  in  rainy  weather,  or  produced  in  fat  soil,  is  not 
of  long  duration. 

The  antients,  as  we  are  informed  by  Galen  and  Athen- 
pens,  had  determined  the  epoch  of  age,  or  the  period  at 
which  the  different  wines  ought  to  be  drunk : — ^Falemum 
ab  annis  decern  vtpotui  idoneum,  et  a  quindecim  usque  ad 
viginti  annos :  after  that  period  grave  est  capitiet  nervos 
qffendit.  Albani  vero  cum  duce  sint  species,  hoc  dtUce 
iUud  acerbum,  ambo  a  decimo  quinto  anno  vigent.   Sor* 
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rentinum  vigesitno  quinto  anno  incipit  esse  utile,  quia  est 
pingtie  et  vix  digeritur,  ac  veterascens  solum  sit  potwi 
idoneum.  Tiburtinam  leve  est^  facile  vaporat,  viget  ai 
annis  decern.  Lubicanum  pingue  et  inter  attanuM  etfa^ 
lemum  putatur  usui  ab  annis  decern  idoneum.  Ckmnumm 
rarum  invenituvy  at  optinmm  est  et  robustum.  Sign!- 
mum  ab  annis  sex  patui  utile. 

The  care  employed  in  drawing  off  wine^  and  mixing  it 
with  mute  wine^  contributes  greatly  to  its  preservation. 
Few  kinds  are  shipped  without  this  precaution.  It  b  of 
importance  then,  for  the  prevention  of  all  its  alterations^ 
that  all  these  operations  should  be  multiplied  and  repeat- 
ed ;  and  it  is  to  this  valuable  practice  we  are  Indebted 
for  the  power  of  being  able  to  send  wine  to  all  climates, 
and  to  subject  it  to  all  temperatures,  without  fear  of  de- 
composition. 

Among  the  diseases  to  which  wines  are  most  subject 
oilinsss  and  acidity  are  the  most  common  and  most  dan- 
gerous. 

Oiliness  is  an  alteration  which  wines  often  contract : 
they  lose  their  natural  fluidity,  and  become  ropy,  like  oil. 

The  less  spiritous  wines  turn  oily ;  and  weak  wines, 
which  have  fermented  very  little,  are  the  most  disposed  to 
this  malady.  Weak  wines,  made  from  grapes  which  have 
been  picked,  are  also  subject  to  it. 

Wine  turns  oily  in  the  best  corked  bottles.  Of  this 
there  are  too  frequent  instances  in  Champagne,  where  the 
wine  of  a  whole  vintage,  when  put  into  glass  vessels,  is 
exposed  sometimes  to  this  alteration. 

Oily  wines  furnish  by  distillation  but  a  little  fat  coloured 
and  oily  spirit. 

This  fault  may  be  corrected  several  ways. 

1st,  By  exposing  the  bottles  to  the  air,  and,  above  all* 
in  a  well-aired  bam. 
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idy  By  shaking  the  bottle  for  a  quarter  of  an  hoar ;  then 
uncorking  it^  and  suffering  the  gas  and  foam  to  escape. 

8d^  By  mixing  the  wine  with  fish-glue  and  whites  of 
eggs  mixed  together. 

4th^  By  introducing  into  each  bottle  one  or  two  drops  of 
lemon  juice^  or  any  other  acid. 

From  the  nature  of  the  causes  which  produce  oiliness 
in  wines^  the  phienomena  exhibited  by  that  malady^  and 
the  means  employed  to  cure  it^  it  is  evident  that  this  al- 
teration arises  from  the  extractive  principle^  which  has 
moi  been  sufficiently  decomposed. 

We  find  a  similar  effect  in  beer^  in  the  decoction  of 
gall-nuts,  and  in  several  other  cases  where  the  extractive 
matter,  being  very  abundant,  is  precipitated  from  the  liquor 
which  held  it  in  solution ;  and  acquires  the  characters  of 
fibrine  matter,  unless  burned  by  a  fermentation  or  pre- 
cipitated by  an  acid. 

Acescence  of  wine  is  however  the  most  common  mal^y^ 
and,  we  may  even  say,  the  most  natural,  for  it  is  almost  a 
consequence  of  spiritous  fermentation  ;  but  by  knowing 
the  causes  which  produce  it,  and  the  phsnomena  which 
accompany  or  announce  it,  means  may  be  taken  to  pre- 
vent  it.  The  antients  admitted  three  principal  causes  of 
the  acidity  of  wines  : — 1st,  The  humidity  of  the  wine : 
Sd,  The  inconstancy  ox  variations  of  tlie  atmosphere :  3d, 
Commotions. 

To  know  this  malady  exactly,  we  must  call  to  mind 
Mme  principles  which  can  alone  famish  us  with  light  on 
this  subject. 

1st,  Wine  never  turns  sour  until  the  spiritous  fermenta- 
tion is  terminated ;  or,  in  other  words,  till  the  saccharine 
principle  is  completely  decomposed.  Hence  the  advan- 
tage  of  putting  wine  into  casks  before  all  the  saccharine 
principle  has  disappeared ;  because  the  spiritous  fermen- 
tation then  coatinues,  b  prolonged,  and  removes  every 
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thing  that  can  pave  the  way  for  acetous  decompositiofl. 
Hence  the  practice  of  putting  a  little  sugar  into  the  bottle 
to  preserve  the  wine  without  alteration ;  and  hence  the 
very  general  method  of  baking  a  part  of  the  must  at  a 
slow  and  moderate  heat^  and  of  mixing  some  of  it  in  the 
casks  intended  for  embarkation.  In  some  places  of  Spain 
and  Italy  all  the  must  is  baked ;  and  Bellon  says  that  the 
Wines  of  Crete  would  not  keep  at  sea  unless  the  precantion 
wei-e  taken  to  boil  them. 

Sd^  The  lea^t  spiritous  wines  are  those  which  soonest 
become  sour.  We  know,  by  experience,  that  when  the 
season  is  rainy,  if  the  grapes  be  little  saccharine,  which 
consequently  give  little  jalcohol,  the  wines  readily  turn 
sour.  The  weak  wines  of  the  north  become  soar  with 
great  ease ;  while  the  strong,  generous,  spiritous  wines  ob- 
stinately resist  acidity. 

It  is  however  no  less  true,  that  the  most  spiritous  wines 
fursish  the  strongest  vinegar,  though  their  acetiilcation  is 
more  difficult,  because  alcohol  is  necessary  to  the  forma- 
tion of  vinegar. 

8d,  Wine  perfectly  free  from  all  extractive  matter,  ei- 
ther in  consequence  of  its  being  deposited  naturally  by 
time  or  by  clarification,  is  not  susceptible  of  turning  sour. 
I  have  exposed  old  wine  in  uncorked  bottles  to  the  ardour 
of  the  sun  of  July  and  August  for  more  than  forty  days 
without  the  wine  losing  its  quality  ;  only  the  colouring 
principle  was  constantly  precipitated  under  the  form  of  a 
membrane,  which  covered  the  bottom  of  the  bottle.  The 
same  wine  in  which  I  infused  vine-leaves,  became  sour 
in  a  few  days.  It  is  known  that  old  wines,  well  purified, 
do  not  turn  sour. 

4th,  Wine  does  not  acidify,  or  become  sour,  but  M'hen 
in  contact  with  the  air :  atmospheric  air  mixed  with  wine 
is  a  real  leaven  of  acidity.  When  wine  grows  flat  {se 
poiisse)  it  suffers  to  escape,  or  exhales,  the  gas  it  con- 
tains, and  the  external  air  then  enters  to  assume  its  place. 
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Rozier  proposes  to  adapt  a  bladder  to  a  pipe  inserted  in 
the  vessel^  in  order  to  ascertain  the  absorption  of  the  air  - 
and  the  disengagement  of  the  gas.     When  the  bladder 
fills,  the  wine  tends  to  flatten ;  if  it  empties  itself,  it  is  a 
sign  of  its  turning  sour. 

When  wine  flattens,  the  cask  suffers  the  wine  to  ooze 
through  the  sides,  and  if  a  hole  be  made  with  a  gimblet, 
the  wine  escapes  with  a  hissing  noise  and  foam  :  on  the 
other  hand,  when  wine  turns  sour,  the  sides  of  the  cask, 
the  bung,  and  the  luting,  are  dry,  and  the  air  rushes  in 
with  violence  as  soon  as  it  is  unstopped. 

From  this  circumstance  it  may  be  concluded  that  wine 
shut  up  in  very  close  vessels  is  not  susceptible  of  becom- 
ing sour* 

5th,  There  are  certain  times  of  the  year  when  the  wine 
turns  more  readily  sour.  These  periods  are,  the  moment 
when  the  sap  rises  in  the  vine,  when  it  flowers,  or  when 
the  grapes  assume  a  reddish  tint.  It  is  during  these 
periods,  in  particular,  that  precautions  must  be  taken  to 
prevent  its  becoming  acid. 

6th,  Change  in  the  temperature  also  promotes  acidity, 
especially  when  the  heat  rises  to  80  or  90  degrees.  The 
degeneration  is  then  rapid,  and  almost  unavoidable. 

The  acidity  of  wine  may  be  easily  prevented  by  remov* 
ing  all  those  causes  before  mentioned  which  tend  to  pro- 
lluce  this  alteration  ;  and  when  it  has  begun,  it  may  be 
remedied  by  the  means,  more  or  less  effectual,  which  we 
are  going  to  mention. 

Baked  must,  honey,  or  liquorice,  are  dissolved  in  wine 
in  which  acidity  has  manifested  itself :  by  these  means  its 
sour  taste  is  corrected,  being  concealed  by  the  sweetish 
savour  of  these  ingredients. 

The  little  acid  which  has  been  formed  may  be  seized 
by  the  means  of  ashes,  alkalies,  chalk,  lime,  and  even 
litharge.  This  last  substance,  which,  forms  a  veiy  ,gweet 
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salt  with  acetous  acid,  is  exceedingly  dangeroos.  Tkis 
eriminal  adulteration  may  be  easily  detected  by  pouring 
hydro-sulpburet  of  potash  (liver  of  sulphur)  into  the  wine. 
There  will  be  immediately  formed  an  abundant  and  black 
precipitate.  Sulphurated  hydrogen  gas  may  also  be 
made  to  pass  through  this  altered  liquor  :  this  will  pro- 
duce a  blackish  precipitate,  which  is  nothing  but  sulphnret 
of  lead. 

The  wwks  of  oinologists  abound  with  recipes,  of  gireat- 
er  or  less  value,  for  correcting  the  acidity  of  wine. 

Bidet  says,  that  about  a  fiftieth  of  skimmed  milk  added 
to  sour  wine  restores  it ;  and  that  it  may  be  drawn  off  in 
five  days. 

Others  take  four  ounces  of  the  best  wheat,  boil  it  in 
water  till  it  bursts  $  and,  when  it  has  cooled,  put  it  into 
a  small  bag  which  is  immersed  in  the  cask,  ^baking  it 
with  a  stick. 
.  Some  recommend  also  the  seeds  of  leeks,  fennel,  &c. 

To  show  the  futility  of  the  greater  part  of  these  reme- 
dies, it  will  be  sufficient  to  observe,  that  it  is  impossible 
to  make  fermentation  proceed  in  a  retrograde  manner, 
and  that  it  can  at  most  be  suspended  ;  that  the  whole  of 
the  acid  then  formed  may  be  seized,  or  its  existence  may 
be  concealed,  by  sweet  and  saccliarine  principles. 

But  besides  these  alterations  there  are  others,  wliicli, 
though  less  common  and  dangerous  deserve  to  be  noticed. 
Wine  sometimes  contracts  what  is  called  a  taste  of  the 
cask.  This  malady  may  arise  from  two  causes  :  first, 
when  the  wine  is  put  into  casks,  the  wood  of  which  is 
rotten  or  damaged  ;  secondly,  when  lees  have  been  left  to 
dry  in  the  casks  into  which  new  wine  is  put.  Willermoz 
proposes  lime  water,  carbonic  acid,  and  oxygenated 
muriatic  acid,  to  correct  the  bad  taste  arising  from  the 
cask  :  others  recommend  mixing  the  wine  with  isinglass, 
drawing  it  carefully  oflf,  and  infusing  roasted  wheat  in  it 
for  two  or  three  days. 
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A  phsenomenon^  which  has  struck  and  embarrassed  the 
Aumerous  authors  who  have  spoken  of  the  diseases  of 
wine^  is  what  is  called  the  fiowera  of  wine.  These  are 
formed  in  casks^  but  particularly  in  bottles^  in  which  they 
occupy  the  neck  ;  they  constantly  announce  and  precede 
the  acid  degeneration  of  wine.  They  manifest  themselves 
in  almost  all  fermented  liquors^  and  always  more  or  less 
abundantly  according  to  the  quantity  of  extractive  matter 
existing  in  the  liquor.  I  have  seen  them  formed  in  such 
abundance,  in  a  fermented  mixture  of  molasses  and  the 
yeast  of  beer,  that  they  precipitated  themselves  in  the 
liquor  in  pellicles,  or  numerous  and  successive  strata.  In 
this  manner,  I  have  obtained  twenty  strata. 

These  flowers,  which  I  at  first  took  for  a  precipitate  of 
tartar,  is,  in  my  opinion,  a  vegetation,  or  real  byasus^ 
which  belongs  to  tliat  fermented  substance.  It  is  reduced 
almost  to  nothing  by  desiccation,  and  by  analysis  exhibits 
only  a  little  hydrogen  and  a  great  deal  of  carbon. 

AlHhese  rudiments  or  commencements  of  vegetation, 
which  develope  themselves  in  all  cases  where  an  oi^nic 
matter  is  decomposed,  ought  not,  in  my  opinion,  to  be 
classed  with  perfect  plants  :  they  are  not  susceptible  of 
reproduction,  and  are  only  a  symmetric  arrangement  of 
the  moleculsB  of  the  matter,  which  seems  rather  directed 
by  the  simple  laws  of  affinity  than  those  of  life.  Similar 
phsBuomena  are  observed  in  all  decompositions  of  organic 
beings. 

In  the  years  1791  and  179S,  the  whole  product  of  the 
vintage  was  altered  at  the  commencement  by  an  acrid, 
nauseous  odour,  which  went  off  after  a  long-continued 
fermentation.  This  effect  was  owing  to  an  enormous 
quantity  of  tree-bugs,  {punaiaes  de  hoia^)  which  had  set- 
tled on  the  grapes,  and  which  had  been  crushed  in  tread- 
ing them. 
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VUI.  Uses  and  Virtues  of  Wine. 

Wine  bus  become  tbe  most  oraal  beverage  of  man^  and 
iSf  at  the  same  time,  tbe  most  raried.  Wine  is  known  in 
all  climates ;  and  the  attraction  of  this  liquor  is  so  strong, 
that  the  prohibitory  law  respecting  it,  which  Mahomet 
imposed  on  his  followers,  is  daily  broken. 

This  liquor,  besides  being  a  tonic  and  strengthener,  is 
also  more  or  less  nutritive  :  in  every  point  of  view,  it 
must  be  salutary.  The  antients  ascribed  to  it  the  pro- 
perty of  strengthening  the  understanding.  Plato,  iKschy- 
lus,  and  Solomon,  all  agree  in  ascribing  to  it  this  virtue. 
But  no  writer  has  better  described  the  real  properties  of 
wine  than  the  celebrated  Galen,  who  assigns  to  each  sort 
its  peculiar  uses,  and  describes  the  difference  they  acquire 
by  age,  climate,  &c. 

Excess  in  resard  to  the  use  of  wine  has  at  all  times 
called  forth  the  censure  of  legislators.  It  was  customary 
among  the  Greeks  to  prevent  intoxication  by  rubbing  their 
temples  and  forehead  with  precious  ointments  and  tonics. 
The  anecedote  of  that  famous  legislator,  who,  to  restrain 
the  intemperance  of  the  people,  authorized  it  by  an  ex- 
press law,  is  well  known ;  and  we  read  that  Lycurgus 
caused  drunken  people  to  be  publicly  exhibited,  in  order 
to  excite  a  horror  of  intoxication  in  LacedaBmonian  youth. 
By  a  law  of  Carthage,  the  use  of  wine  was  prohibited  in 
the  time  of  war.  Plato  interdicted  it  to  young  persons 
below  the  age  of  twenty-two.  Aristotle  did  the  same  to 
children  and  nurses.  And  we  are  informed  by  Pal- 
marius  that  the  laws  of  Rome  allowed  to  priests,  or  those 
employed  in  the  sacrifices,  but  three  small  glasses  of  wine 
at  their  repasts. 

But,  notwithstanding  the  wisdom  of  laws,  the  hideous 
picture  of  intemperance,  and  the  fatal  consequences  with 
which  it  is  attended,  the  attractions  of  wine  have  been  so 
powerful  among  certain  nations,  that  their  fondness  for  it 
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lias  degenerated  into  a  passion  and  real  want.  We  daily 
see  men,  prudent  in  other  respects^  gradually  acquire  the 
habit  of  indulging  immoderately  in  the  use  of  this  liquor ; 
and  in  their  wine  extinguish  their  moral  faculties  and  their 
physical  strength. 

Narratur  et  prisci  Cat<mi8, 
Saepe  mero  incaluisse  virtus. 

We  learn  from  history,  that  Wenceslas,  king  of  Bo- 
hemia and  of  the  Romans,  having  come  to  France  to 
negotiate  a  treaty  with  Charles  YI.  repaired  to  Rheims 
in  the  month  of  May  1397?  where  he  got  intoxicated  every 
day  with  the  wine  of  the  country,  choosing  rather  to  forego 
every  tiling  than  not  indulge  in  this  excess*. 

The  virtue  of  wine  differs  according  to  its  age.     New 

wine  is  flatulent,  indigestible,  and  purgative :  muBtum 

fiatuoeum  et  concoctu difficile.  Unum in  ae  bonum continetf 

quad  ahum  emoUiat.  Vinum  varum  infrigidat ; — mustum 

crassi  sued  est^  etfrigidi. 

The  antients  confounded  these  words — mustum  et 
novum  vinum.  Ovid  says.  Qui  nova  musta  bibant.  Unde 
^  virge  niu9ta  dicta  est  pro  intacta  et  novella. 

Light  wines  only  can  be  drunk  before  they  have  grown 
old.  The  reason  we  have  mentioned  in  the  preceding  pa- 
ges. The  Romans,  as  we  have  observed,  followed  this  cus- 
tom, and  drank  their  wines  in  succession :  Vinum  Gaura- 
num  et  Mbanumy  et  qtuB  in  Sabinie  et  in  Tuacis  naacun* 
tuvj  et  Jlmienum  quod  circa  Mapolim  vicinis  coUibua 
g^fnitur. 

New  wines  are  not  at  all  nourishing,  especially  those 
"  which  are  aqueous,  and  little  saccharine:  corpori alimenr. 
turn  suJbgevunt  pancieeimuin^  says  Galen. 

These  wines  readily  produce  intoxication ;  and  the 
reason  of  this  is,  the  quantity  of  carbonic  acid  with  which 

•  Observations  «ur  TAgriculturey  vol  ii.  p.  193^ 
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they  are  charged.  This  aeid|  by  disengagiiig  itsdf 
from  the  liquor  by  the  temperature  of  the  Btomaeh,  ex- 
tiiigiiisbes  the  irritability  of  the  organ«^  and  brings  m 
ttapor. 

Old  wines,  in  general,  are  tonic,  and  very  wholesone : 
they  are  suited  to  weak  stomachs,  old  people,  and  in  all 
eases  where  strengthening  is  necesslu*y  :  they  afford  very 
little  nourishment,  because  they  are  deprived  of  their  really 
Boorisbing  principles,  and  contain  scarcely  any  other  than 
alcohol. 

It  is  of  such  wine  that  the  poet  speaks,  when  he  says : 


Generosum  et  lene  requiro 


Qucxl  cuns  alngmt,  quod  cum  spe  divite  manet 
fo  vents  animumque  meuin*  quod  verba  mmittieC, 
Quod  ine»  Lucane,  juvenem  commendet  amice 

Oily  thick  wines  are  the  most  nourishing.  Pinguia 
ganguinem  augent  et  nutriunt ; — Gbilen.  The  same  au- 
thor recommends  the  wines  of  Therea  and  ScibelUa  as 
highly  nourishing  :  quod  crassum  utrumqney  nignm  et 
iulce. 

Wines  differ  also  essentially  in  regard  to  colour.  Red. 
in  general,  is  more  spiritous,  lighter,  and  more  digestible: 
w^hite  Mine  furnishes  less  alcohol,  and  is  more  diuretic 
and  weaker,  as  it  has  remained  less  time  in  the  rat :  i^  i^ 
almost  always  more  oily,  more  nutritive,  and  more  ga- 
seous, than  the  red. 

Fliny  admits  four  shades  in  the  colour  of  wines — albums 
fulvum,  sanguineumy  rubrum  :  but  it  would  be  too  minute 
as  well  as  useless  to  multiply  shades,  which  might  be- 
come infinite,  by  extending  them  from  black  to  white. 

Climate,  culture,  and  variety  in  the  processes  of  fer- 
mentation, produce  also  infinite  differences  in  the  quali- 
ties and  virtues  of  wine.  To  avoid  fatiguing  repetition^ 
we  must  refer  to  what  wx  have  already  said  on  this  sub- 
ject. 
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-  The  art  of  tempering  wine  by  ihe  additioa  of  one  part 
of  water  was  practised  among  the  antients :  wine  of  thi» 
lund  they  called  vinum  dilutum.  Pliny^  after  Homeric 
speaks  of  a  wine  which  conld  bear  twenty  parts  of  water. 
The  same  historian  informs  us^  that  in  his  time  wines  sq 
spiritous  were  known^  that  they  conld  not  be  drunk :  niri 
pervincerentur  aqva  et  attenuentur  aqua  calida. 

The  antients^  who  had  very  just  and  correct  ideas  re- 
gpecting  the  art  of  making  and  preserving  wines^  seem  to 
have  been  unacquainted  with  that  of  distilling  spirit  from 
them :  the  first  correct  ideas  respecting  the  distillation  cf 
wine  are  ascribed  to  Amaud  de  Villeneuve^  professor  of 
medicine  at  Montpellier. 

The  distillation  of  wines  has  given  a  new  value  to  this 
production.  It  has  not  only  furnished  a  new  beverage 
stronger  and  incorruptible^  but  has  made  known  to  the 
arts  the  real  solvent  of  resins.and  of  aromatic  principles, 
and^  at  the  same  time^  a  mean  as  simple  as  certain  for 
preserving  animal  and  vegetable  substances  from  all  pu- 
trid decomposition.  It  is  on  these  remarkable  properties 
that  the  art  of  the  varnisher^  the  perfumer^  the  maker  of 
liqueurs^  and  others  founded  on  the  same  basis,  have  been 
successively  e««tablished. 

No.  e«. 

(With  a  Plate.) 

A  Mode  of  conveying  Intelligence  from  a  reconnoitring 
party.    In  a  letter  from  a  correspondent,  to  W.  J^l^- 
^       cholson,  Esq.^ 

Sir — I  herewith  send  you  a  model,  which  I  den<HBi« 

nate  a  Hippograph,  and  which  appears  to  me  likely  fo 

be  of  use  in  the  march  of  troops,  &c. 

It  may  consist  of  any  number  of  men  and  officers,  but 

*  Nicholson,  y.  90.  p.  126. 


MS  MaekiM /in' %mii^ 

I  eonoeive  Mrmeer  writ^rtl  ,^  giiHii  Sfjjjliaent    Ths 
use  it  seems  vrtflfeadapiei^%^i^|M  or  high 

l^ond  is  in  fronts  and Jt: is  w^toil  liflf  l^nfflinisnitim 
.0Al0rt»kBDw  what  wuff  ht mk.a4:j^^ 
yitrliKig  .SHck  a  number  of  men  Viotjljllglwf  ii  upajhe  it 
once^qnveyeA'l^  changing  ihe  fimi^^^cff  j^ie  or 
^  j|o  express-iiiimbjBn:or  pwnianent  signals^'  as 
.'^boards  of  a  telegraph;  and  by.'>tlie  ollli si  iJ^pJUg 
lllilidf  on.eitlier  ilank,  cmtre^  or  rear^  the  nnmlMMhiNiaM 
he  qnadnqikd^    I  kno#.by  experknce  it  may  hm^HiA' 
guished  at  a  great  distuce* .   8hould7oa  fhinhlMiitiir 
thyofnotieey  itwill  bejLsaiiafiiction  to^  sir^  y jy'.'. jji^  ■ 
dient  servant,  v 

^^  '^(nie^Bodd  eoisists  of  little  tin  ^asta  of  six  horse  sol- 
diers  and  one  officer^  see  PL  IS,  Vlg.*  10.  These  are 
placed  on  a  slip  of  wood,  and  each  is-  moveable  on  a 
pivot,  so  that  it  may  be  turned  into  any  position. 


No.  53. 

(Witb  a  Plate.) 

•Account  of  a  JUjachine'for  perfm*ming  the  Thread-  Work 
in  ShM'mafnMg'inra  Btni^ing  Postvre  ;  cantrived^  and 
for  manjf  Tears  constantly  used  by  Thomas  Holdex. 
Shoefuaker,  of  Fettleworthj  near  Petworth,  Sussex.* 

A  VERY  moderate  observation  of  the  different  processes 
of  handicraftsmen   will   shew   how   extremely  various  ' 
are.  their  habits  of  manipulating.  Every  different  position 
fii  standing,  sittings  and,  perhaps,  lying,  may  be  found 
among  them ;  and  in  works  apparently  of  the  same  na- 

*  Nicholson,  v.  14.  p  155.— For  which  the  Society,  of  Arts  gave  a  premhim 
of  fifteen  guineas.  Sec  vol.  zvii.  of  th^  TnuiMctionB.  One  of  tb^  machines  is. 
in  their  Repositor}'. 
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tate^  the  positions  are  found  to  be  considerably  unlike 
each  other.  It  is  probable  that  the  first  workman  assum- 
ed positions  which^  whether  aukward^  confined^  ojrineon* 
sistent  with  healthy  or  the  contrary^  ciBLme  into  universal 
use  when  the  habit  of  the  individual  and  the  confirmed 
custom  of  master  and  apprentice  had  given  them  the  sanc- 
tion of  many  years.  Thus  we  see  that  men's  cloths  are 
sewed  by  men  who  sit  cross-legged ;  women's  cloths  bj 
women  who  sit  in  no  unusual  position  :  turners  in  Indin 
hold  the  tool  with  their  feet^  and  turn  the  lathe  with  the 
left  hand^  while  they  sit  on  the  ground  with  the  body 
leaning  very  much  forward ;  in  Europe  they  stand  and 
turn  with  one  foot^  while  the  hand  directs  the  tool :  comb- 
cutters,  for  coarse  or  open-toothed  combs^  sit  astride  a 
large  triangular  stool  with  their  work  as  low  as  the  seat^ 
so  that  they  must  keep  their  bodies  almost  horizontal 
while  at  work ;  but  those  who  cut  ivory  combs  sit  very 
nearly  upright. 

Many  other  examples  might  be  given^  not  only  of  works 
which  are  practically  shewn  to  be  capable  of  being  ex- 
ecuted with  less  injury  to  the  comfort  and  health  of  the 
professors  than  at  present ;  but  of  others  where  the  mis« 
chiefs  are  no  less  evident,  and  their  remedies  by  no  means 
difficult,  if  man  could  be,  by  the  gentle  influence  of  rea- 
son, induced  to  depart  from  what  habit  has  confirmed  and 
made  easv. 

The  numerous  bodily  complaints  which  are  consequent 
to  the  practice  of  the  art  of  shoe-making,  as  now  per- 
formed, are  well  known  to  all;  and  the  remedies  in  this^ 
as  well  as  other  branches  of  human  industry,  are  intitled 
to  general  regard.  He  who  improves  the  cultivation  of 
the  ground,  or  renders  human  labour  more  productive  by 
machinery,  is  intitled  to  universal  gratitude  as  a  benefac- 
tor of  the  human  race  :  He  increases  their  comforts,  and 
renders  the  means  of  subsistence  more  easy.     The  sarnie 
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ftf^ment  will  apply  to  every  man  who  by  hit  ingmn^ 
or  his  influence  shall  diminish  the  evils  which  may  be 
nltimataly  attendant  on  a  life  of  labour.  Thomas  Holden 
lias  been  impelled^  for  bis  own  personal  relief^  to  con- 
•tnict  and  use  a  simple  machine  for  one  branch  of  hU 
eraft  The  master  shoemakers  and  their  masters^  or  em- 
ployers^ will  act  meritoriously  in  extending  its  use.  As 
ihe  editor  of  a  Journal  of  the  ArtSy  I  have  thought  it  my 
duty  in  this^  as  in  most  other  instances,  to  second  the 
views  of  that  excellent  Society^  which  has  been  so  long 
established  in  London ,  and  has  so  actively  and  constant- 
ly exerted  itself  for  their  encouragement 

Mr.  Nicholas  Turner,  who  addressed  the  Society  on 
behalf  of  this  machine,  speaking  highly  in  its  commendt- 
tion,  says  that  its  cost  will  not  be  more  than  from  be-  * 
tween  twenty  and  thirty  shillings.    The  inventor  himself, 
after  stating  his  sufferings  from  the  pursuit  of  his  business 
as  a  maker  of  shoes,  says  that  he  has  found  it  to  answer, 
and  its  use  to  have  been  followed  by  a  restoration  of  his 
health.     When  he  wrote  his  letter,  he  had  made  al)oat  • 
two  thousand  pair  of  shoes  with  it,  and  he  considers  it  a* 
the  quickest  way  of  closing  all  the  thread- work. 

Certificates  were  also  sent  to  the  Society,  from  six  cord- 
wainers  of  the  vicinity,  who  were  witness  to  the  use  and 
advantages  of  the  machine ;  and  Mr.  Peter  -Martin,  Sur- 
geon, of  Tulboroiigh,  wrote  a  letter  to  Charle&  Tavlor. 
Esq.  secretary  to  the  Society,  which  I  liavc  eAtradcfl 
verbatim. 

"  I  am  sincerely  of  opinion,  that  Thomas  Holden*s  in- 
^  vention  is  a  desirable  acquisition  to  men  of  that  profes- 
^'  sion,  especially  to  those  who  may  be  diseased  internal- 
^^  ly,  or  who  may  suffer  from  stomach  weakness  and  in- 
^^  digestion.  These  diseases  may  be  aggravated,  if  not 
"  occasioned,  by  thei?  working  in  a  bent  posture. 

"  The  inventor^  about  twenty  years  ago,  often  applied 
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^^  to  ne  for  relief  from  a  train  of  bowel  complaiixU,  and 
^^  frequently  had  occasion  to  take  the  medicines  usually 
^^  employed  for  Uie  relief  of  dyspepsia. 

^^  I  repeatedly  informed  him^  that  his  employment  was 
^^  the  cause  of  his  disorder^  and  desired  him  to  relinq[uisli 
^^  ity  or  invent  some  method  to  do  his  work  standing.  This 
^^  hinty  and  his  corporeal  sufferings,  prompted  (o  the  in- 
^^  vention.  That  it  answers  the  purpose,  I  have  reason 
^^  to  believe,  as  he  and  others  use  it  He  is  now  free  of 
^^  complaints,  and  so  improved  in  his  corpulence  and 
^^  countenance,  that  he  is  not  like  the  same  man,  and  for 
^^  years  has  had  no  occasion  for  medicine.^' 

Reference  to  the  Engraving  of  Mr.  Holden^s  Invention 

for  Shoemakers,  PI.  18,  Fig  1. 

A.  The  bed  for  the  closing  block;  and  to  lay  the  shoe  in 
whilst  sewing. 

B.  The  closing  block. 

C.  A  loose  bed  to  lay  the  shoe  in  whilst  stitching;  the^ 
lower  part  of  which  is  here  exhibited  reversed,  to  show 
how  it  is  placed  in  the  other  bed,  A. 

D.  The  hollow  or  upper  part  of  the  loose  bed  C,  in  which 
the  shoe  is  laid  whilst  stitching. 

E.  A  table  on  which  the  tools  wanted  are  to  be  laid. 

F.  An  iron  semicircle,  fixed  to  each  end  of  the  bed  A,  to 
allow  the  bed  to  be  raised  or  depressed.  This  half 
circle  moves  in  the  block  G. 

H.  Another  iron  semicircle,  with  notches,  which  catch 
upon  a  tooth  in  the  centre  of  the  block,  to  hold  the  bed 
in  any  angle  required.  This  semicircle  moves  sideway 
on  two  hooks  in  staples,  at  each  end  of  the  bed. 

I.  The  tail  or  stem  of  the  bed  A,  moving  in  a  cylindrical 
hole  in  the  pillar,  enabling  the  bed  to  be  turned  in  any 
required  direction,  and  which,  with  the  movement  F, 
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enables  the  operator  to  place  the  shoe  in  any  positioB 
necessary. 

K.  The  pillar,  formed  like  the  pillar  of  a  claw  table,  ex- 
cepting  the  two  side  legs  being  in  a  direct  line,  and  the 
other  leg  at  a  right  angle  with  them. 

L.  The  semicircle  H,  shown  separately,  to  explain  how 
it  is  connected  with  the  staples,  and  how  the  notches 
are  formed. 

M.  The  tail  or  stem  of  the  bed  A,  and  the  lower  part  of 
the  bed  N,  shown  separately,  to  explain  how  the  up- 
per part  of  the  bed  is  raised  or  depressed  occasiontllj. 
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Description  qf  a  Machine  for  the  uee  of  Shoemakers.  Bf 

Mr.  Thomas  Parker*. 

(With  a  Plate.) 

MR.  Thomas  Parker,  the  inventor  of  the  machine,  was 
desired  to  attend  with  it  npon  a  committee  appointed  by 
the  Society  of  Arts,  on  the  23d  of  November,  1804,  and 
then  informed  them,  that  he  had  used  this  apparatus  for 
twelve  months  past,  and  found  it  very  useful.  That  all 
the  work  of  shoe-making  may  be  done  with  it  standing : 
but  that  in  some  parts  thereof  he  finds  an  advantage  in 
using  along  with  it  a  high  stool ;  and  that  before  he  used 
this  machine,  lie  never  saw  or  heard  of  a  similar  inven- 
tion ;  and  that  he  has  found  it  of  great  service  to  bis 
health. 

He  stated  the  cost  of  such  a  machine  to  be  about  two 
guineas. 

Plate  13.  Fig.   2. T.    A  bench   standing   on  four 

legs,  about  four  feet  from  the  ground. 

*  Nicholson  vol.  15.  p.  165 — Communicated  to  Uie  Society  of  Arts,  who  |prc 
a  premium  of  fifteen  guineas. 
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v.  A  circular  cushion  aflBxed  to  the  bench,  in  the  centre 
of  which  cushion  is  an  open  space  quite  through  the 
bench^  through  which  hole  a  leather  strap  U  is 
brought  up  from  below.  This  strap  holds  the  work 
and  last  firm  upon  the  cushion  in  any  position  re- 
quired, by  means  of  the  workman's  foot  place  upon 
the  treadle  W. 

X,  Shows  the  last  upon  the  cushion,  with  the  strap 
holding  it  firm, 

fy    An  implement  used  in*  closing  boots. 

X,  A  small  flat  leather  cushion,  useful  in  adjusting  the 
last  and  strap. 

Fig.  3.  The  shoe-last  shown  separate  from  the  cushion. 
The  round  cushion  is  formed  of  a  circular  piece  of 
wood,  covered  with  leather  or  stuffed  with  wool  or 
hair  to  give  it  some  elasticity. 

No.  0S. 

Description  of  an  improved  File  for  Receipts  and  Let- 
ters. By  Richard  White,  Esq.  of  Essex^Street*. 

(With  a  PUte.) 

S£R,  I  send  herewith  the  model  of  a  file  for  papers^ 
which  I  think  will  be  found  preferable  to  any  in  common 
use.  A  voucher  cannot  be  disengaged  from  the  common 
file,  without  defacing  it  by  cutting  it  off,  or  by  removing 
many  others  to  get  at  it ;  and  to  return  it  to  its  proper  place 
is  attended  with  more  trouble  and  inconvenience.  All  this 
is  avoided  by  the  contrivance  in  the  file  now  sent,  the 
wire  of  whicR  is  passed  through  a  cylinder,  and  fastened 
by  a  screw  at  the  bottom. 

I  am^  Sir,  your  very  humble  servant. 

RICHARD  WHITE. 

*  Micholaon.  ▼.  25.  p.   SSO^.-TnDiact  of  the  Society  of  Arts,   toL  xxvii, 
p.  170.    The.  tihrer  medal  was  yoted  to  Mr.  White  for  this  invention. 
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Explanation  of  Jl/r.   White-s  improved  Letter  File,  as 
shown  in  Plate  XU,  Figs.  3, 4>  6,  6^ 

TU*  mvention  comists  of  a  metal  tube  af1im%  ^th  a 

ernivex  circular  plate  soldered  toHs  loivrer'  tmi,  to  keep 

the  papers  from  slipping  off  the  file^  and  kafing  attached 

to  its  under  side  a  piece  of  metal  b,  ig.  6,  with  a  screwed 

hole  in  it^  to  receive  a  screw  on  the  end  of  the  wire^  c, 

fig.  6^  the  other  end  of  the  wire  being  foroied  into  a 

book,  sliarpened  at  its  point,  to  jeeeSve  thi.  jMiij^lM^iai: 
usual.  ..'■.:.:     .  ..- 

When  any  paper  is  wanted  to  be  taken  off  the  fiie^  (in- 
stead of  taking  off  those  above  it^  which  cannot  be  repla- 
ced again  without  much  loss  of  time  and  trouble,  or,  wliich 
is  still  worse,  tearing  it  off)  the  uppermost  papers  are  to 
be  slipped  up  towards  the  top  of  the  wire  c,  which  must 
be  unscrewed,  and,  with  the  papers  upon  it,  removed,  as 
shown  in  fig.  6 ;  the  paper  wanted  may  then  be  taken 
away,  tlie  wire  replaced  again  into  its  tube  a,  and  screw- 
ed fast,  and  the  other  papers  drawn  down  the  tube  as  be- 
fore. -  The  upper  end  of  the  .tube  a  should  be  made  coni- 
cal, and  its  edges  sharp,  the  better  to  suffer  the  papers 
to  pass  over  it.  A  section  of  the  tube  and  female  screw 
b  beneath  is  shown  separately  at  fig.  5.  The  papers 
are  shown  in  fig.  8,  in  the  situation  they  are  commonly 
placed  upon  the  cylinder,  with  the  wire  within  the 
rylindcr. 

No.  86. 

JPescription  of  Jilt*.   Davis's   improved  Machine  for 

Painters  and  Glaziers*.    • 

*  ■ 

(With  a  PUte.) 

THE  frequent  accidents  which  happen  to  painters  and 
2;laziers,  from  the  unsteadiness  of  their  machines,  and  the 

*  Xlchohon  t.  19.  p.  l3^Froia  the  Trai^  of  Uie  Society  of  Arts  for  W^  p.  158. 
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consequent  misery  brought  upon  their  families^  Btimulated 
Mr.  Joseph  Davis^  of  the  Crescent,  Kingsland  Road,  to 
endeavour  at  their  improvement.  The  result  was  the  ma- 
ehine  delineated  in  Plate  13,  which  may  be  made  perfect- 
ly  firm  and  secure,  without  occasioning  any  injury  to  the 
wainscoting  or  paint.  In  those  cases  however,  where 
the  bottoms  of  the  windows  are  flush  with  the  floor,  as  is 
usual  in  the  best  apartments  of  modem  houses,  neither  the 
common  machine,  nor  this  with  the  improvement  intended 
for  general  use,  can  be  applied :  but  Mr  Davis  has  con- 
trived an  additional  piece  to  be  used  on  such  occasions^ 
which  renders  it  equally  secure. 

Fig.  7f  Plate  IS,  Represents  the  machine  :  the  part  a 
is  similar  to  that  used  by  glaziers,  which  is  placed  on  the 
outside  of  the  window,  ft,  is  an  additional  moving  piece^ 
which  presses  against  the  inside  of  the  window  frame, 
and  is  brought  nearer  to,  or  removed. farther  from  it,  by 
means  of  the  male  screw  e,  and  its  handle  d. 

Fig.  8,  Shows  the  lower  part  of  a  window,  and  the 
manner  in  which  the  moving  piece  ft,  including  a  female 
s.crew,  acts  against  the  inside  of  the  window  frame. 

Fig.  .9,  Shows  a  cross  bar  introduced  in  place  of  the 
Bioving  piece  last  mentioned^  which  bar  extends  from  one 
window  side  to  the  other,  and  explains  how  the  machine 
may  be  used,  where  any  injury  might  arise  from  screwing 
the  moving  piece  in  the  centre  of  the  recess  of  the  window. 

The  general  improvement  consists  in  the  use  of  a  screw 
on  that  end  of  the  frame  which  is  within  the  house, 
and  which  keeps  the  machine  steady  and  firm,  instead  of 
the  two  upright  irons,  which  ai*e  put  through  holes  made 
in  the  top  plank  of  the  machine,  in  the  coommon  mode^ 
and  which  occasion  the  machine  to  be  very  unsteady  in 
use,  and  liable  to  accident.  There  are  two  blocks  mark- 
ed e,  e,  in  Fig.  4,  which  may  be  occasionally  put  in,  or 
taken  out,  according  as  the  stone  work  under  the  window 
may  require^ 
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No.  97. 

Agenda^  or  a  Collection  of  Observations  and  Reseat- 
cheSf  the  Results  of  which  may  serve  as  the  Foundaiwk 
for  a  Theory  of  the  Earth.  ByM.  De  Saussure. 

(Concluded  from  page  343.) 
CHAP.   XXI. 

Researches  to  be  made  in  regard  to  the  Loadstone. 

i .  THE  theory  of  the  loadstone  ought  to  form  a  part 
of  the  theory  of  the  earthy  because  the  phenomena  which 
depend  on  it  belong  to  the  whole  globe ;  and  because 
Halley,  and  after  him  other  philosophers,  have  endea- 
voured to  explain  the  different  phenomena  of  the  magnet 
by  supposing  the  earth  to  be  hollow^  and  that  it  contains 
in  its  cavity  one  or  more  magnetic  globes. 

S.  In  considering  the  loadstone  it  ought  first  to  be  exa- 
mined whether,  in  oi-der  to  explain  its  phenomena,  we 
ought,  like  Descartes,  to  suppose  a  close  fluid  moving  in 
a  vortex  around  the  magnet,  and  entering  at  one  of  its 
poles  and  issuing  at  the  other  :  or,  as  M.  ^piuus,  a  dis- 
crete fluid,  susceptible  of  rarefaction  and  condensation, 
which  is  rarefied  in  one  of  the  poles  and  condensed  in  the 
other ;  or,  lastly,  as  M.  Prevost*,  two  fluids,  susceptible 
of  beins;  combined  with  each  other  in  such  a  manner  that 
one  of  them  alone  is  acccumulated  around  the  north  pole 
of  a  magnet,  while  the  otlier  is  accumulated  around  the 
south  pole  ;  and  that  all  the  magnetic  phenomena  may  be 
explained  by  the  elective  attractions  which  these  fluid?* 
exercise  either  upon  eacli  other  or  on  ironf. 

•  Do  Torigine  des  forces  magn^tiques,  8.   Geneve  1788. 

t  The  cclcbi  ated  Coulomb  admits  also  two  fluids,  which  compose  the  magne- 
tic fluid,  and  which  exercise  tlicir  action  in  ihe  inverse  ratio  of  the  sfjuarc  of  the 
distance:  but,  in  the  theory  ofphenomcna  connected  with  the  action  oftheg-lobe, 
tliis  philosopher  sets  out  from  ceiluin  facts  immediately  given  by  observation; 
one  of  wliicli  it  would  be  of  importance  to  verify  in  diflci*ent  points  of  the  globe. 
This  fad  is,  that  the  forces  which  ftttract  ouc  of  the  poles  of  a  magnetic  needle 
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3.  It  must  then  be  examined^  whether  the  direction  of 
the  magnetic  needle,  and  its  inclination,  depend  on  ths 
situation  of  a  large  magnet  enclosed  in  the  bowels  of  the 
earthy  as  Halley  supposes ;  or  on  the  action  of  one  of 
these  two  magnetic  fluids  towards  one  of  the  poles,  and, 
perhaps,  of  the  other  fluid  to  wards  the  opposite  pole,  as  M. 
Prevost  supposes. 

4.  If  we  admit  the  hypothesis  of  a  large  magnet  sus- 
pended within  the  cavity  of  the  earth,  shall  we  suppose, 
as  the  inventor  of  this  hypothesis,  that  this  magnet  has 
four  poles  ?  Or,  shall  we  endeavour  to  explain  the  whole, 
ma  that  great  geometer  Euler  has  done,  by  a  magnet  hav- 
ing only  two  poles  ?  Or,  lastly,  shall  we  suppose,  as  Mr. 
Churchman,  an  American  philosopher,  has  lately  done^ 
that  the  earth  contains  two  magnetic  poles,  one  at  the 
north  and  the  other  at  the  south  at  difl^erent  distances 
from  the  poles  of  the  earth,  which  perform  their  revolu- 
tions in  diflcrent  times ;  and  that,  from  the  combined  in- 
fluence of  these  two  poles,  we  may  conclude  the  annual 
changes  of  the  declination  with  so  much  precision,  that 
ve  can  deduce  the  longitude  of  any  place  from  its  lati- 
tude,  and  from  the  degree  of  declination  which  the  needle 
experiences.* 

0.  Thus,  by  supposing  one  or  more  mngnets  in  the 
interior  part  of  the  earth,  the  annual  changes  of  the  de- 
elination  and  inclination  may  be  explained  by  the  rotary 

freely  suspended  towards  the  north,  are  equal  to  those  which  attract  the  opposite 
pole  towards  the  south.  Coulomb  concludes  that  this  equality  exists,  because  a 
needle,  weighed  two  different  times,  before  and  after  it  was  magnetised,  was  found 
exactly  of  the  same  weight. 

C  Borda  has  found,  by  observations  made  6r8t  at  Brest*  Cadiz,  Tenerifie, 
Goree  on  the  coast  of  Africa,  and  afterwards  at  Brest  and  Guadaloupe,  tliat  the 
intensity  of  the  force  exercised  by  the  globe  on  the  magnetic  needle,  estimated 
according  to  ttie  number  of  oscillations  made  by  the  needle  in  a  g^ventime,  was 
sensibly  the  same  in  these  different  places.  This  observation  in  other  latitudes, 
especially  on  approaching  the  poles,  might  throw  some  light  on  the  theory  of 
^atural  magnetism. — Note  of  C.  Hauy. 

*  Heads  of  Lectures  by  S.  Priestley,  London  1794- 
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movements  or  these  magnets.  But  in  the  system,  whicb 
docs  not  admit  these  internal  magnets,  it  is  asked^  Whe- 
ther the  changes  of  declination  might  not  depend  on  move- 
ments >vhich  produce  the  change  of  obliquity,  precession, 
Butation,  and  perhaps  other  phenomena  or  inequalities  of 
that  kind.t 

6.  With  regard  to  diurnal  variations^  an  English  philo- 
sopher, Mr.  Canton,  considering  that  it  is  proved  by  ex- 
perience that  heat  diminishes  the  force  of  the  magnet, 
thought  that  the  solar  rays,  by  heating  the  earth,  must 
lessen  the  attractive  force  of  the  grand  magnet  contained 
in  it ;  and  he  thence  deduced^  as  will  be  seen  hereafter,  an 
explanation  of  these  variations.  But  Mr.  Canton  did  not 
reflect  on  what  was  clearly  seen  by  M.  ^pinns,  that  this 
magnet,  if  it  exists,  is  sunk  to  too  great  a  depth  in  the 
earth  for  the  action  of  the  solar  rays,  or  at  least  the  varia- 
tions of  that  action,  in  the  morning  and  evening,  to  be  able 
to  penetrate  to  it.  Wc  may,  however,  apply  to  the  fer- 
ruginous minerals,  dispersed  in  abundance  over  the  sur- 
face of  the  earth,  what  Mr.  Canton  supposed,  in  regard 
to  the  grand  magnet  contained  in  its  bosom  ;  and  then,  if 
we  admit  that  these  minerals  exercise  any  action  on  the 

■J  -^piniis  j^ivcs  another  explanation  inde|x*nclent  of  these  movements.  It  may 
be  p'iS!»iblo,  accotujiij^  to  this  philosoplier,  that  the  declination  of  tlie  magnetic 
needle  arises,  in  jjencral,  from  the  irregular  figure  of  tlie  nucleuK  of  the  magne. 
tic  globe,  or  from  an  unequal  distribution  of  the  fluid  in  its  interior  part :  and  t» 
account  for  the  variation  of  tiiis  declination  in  one  place,  in  the  course  of  time  wc 
might  suppose  that  the  figure  of  t)ie  nucleus,  or  the  distnbution  of  the  fluid  it 
contains,  is  itself  variable.  £pinus  presumes  also,  that  the  action  of  the  iron- 
mines  dispersed  throughout  the  bosom  of  tlie  globe,  may  have  an  influence  on 
the  variation  in  question  ;  and  may,  perhaps,  be  the  sole  cause  of  it.  Tentamm 
thepri4t  electr  et  magntt  p  268,  271,  334. 

This  philosopher  wishes  that  men  of  science,  who  have  an  opportunity  of  be- 
ing near  a  mine  of  loadstone,  would  determine,  by  observation,  whether  the 
masses  of  this  mineral,  before  they  are  taken  from  the  bowels  of  the  earth,  have 
their  poles  disposed,  in  regard  to  Oie  poles  of  tlie  world,  like  those  of  needle? 
Ik«ely  suspended  ;  and  wlietlier,  in  certain  masses,  the  poles  are  not  in  an  inverse 
direction,  of  which  he  shews  the  possibility  by  means  of  consequent  points.  Ibid 
p.  333. — Note  of  the  sa^ie. 
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magnetic  needle^  we  cannot  deny  that  the  heat,  excited  by 
-the  rays  of  the  sun,  may  diminish  that  action.  From 
these  principles  it  Avould  follow,  that  in  the  morning, 
when  the  sun  warms  the  surface  of  the  ground  situated  to 
the  east  of  the  needle,  the  latter,  being  less  strongly  at- 
tracted towards  that  part,  ought  to  decline  towards  the 
west ;  and,  for  a  contrary  reason,  it  must  in  the  evening 
decline  towards  the  east.  But  Mr.  Canton  proved,  by  a 
long  series  of  observation's,  that  at  London,  at  least,  this 
\b  the  ordinary  course  of  the  diurnal  variations. 

7-  But  it  will  be  proper  to  examine  whether  this  ex- 
planation, even  thus  corrected,  does  not  contain  a  paralo- 
gism ;  and  >vhen  the  attractive  force  of  all  the  ferruginous 
particles,  dispersed  over  the  surface  of  the  earth,  to  the 
«ast  of  the  needle,  is  diminished  equally  and  simultaneous- 
ly, the  needle  ought  not  to  remain  motionless  ;  since  the 
diminution  of  the  attraction  exercised  upon  the  south- pole 
of  the  needle,  compensates  for  the  diminution  of  that  ex- 
ercised upon  the  north-pole.^  I  say  the  same  thing  of 
those  situated  to  the  west.  If  this  reasoning  be  just,  the 
needle  ought  not  to  vary  by  the  action  of  the  solar  heat^ 
but  when  this  heat  diminishes  the  magnetic  force  of  the 
ferruginous  parts  situated  to  the  nortli  of  the  needle,  more 
than  that  of  the  parts  situated  to  the  south,  or  reciprocally. 

•  liCl  O  be  the  centr*  of  suspension  of  the  needle  N.  S.,  and  a,  A,  c,  d,  thefoN 
ces  which  attract  the  needle  in  opposite  directions ;  for 
jexaroplc,  pieces  of  iron.     Tiic  forces  in  b  and  d  con- 
spire to  make    tlie   extremity  N  of  the  needle  move  East. 
towards  tlie  west ;  and  the  forces  at  a  and  c  conspire  in       ^^        ^^        ^"^ 
the  like  manner  to  make  the  same  extremity  proceed         be 
towards  the  cast.    When  the  needle  remains  at  rest.                  West 
there  is  an  equilibrium,  and  the  forces  a-\-c=^-\-d.    But 
in  tliis  supposition,  if  the  forces  of  the  same  side,  &  and  c 
for  example,  gradually  diminish,  the  equilibrium  will  not  be  interrupted.    For» 
letb^y-^m  and  c=2-f-Yn  :  if  the  forces  b  and  c  are  equally  diminished  by  the 
quantity  m,  we  shall  always  have  rt-f"3f=^+J'-  Tbc  case  will  be  tlie  same  with 
any  augmentation,  if  it  be  equal  and  simultaneous  on  all  t^ic  sides  of  the  needle. 
—Note  of  the  Author. 
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ii  To  detemine  thb  eaiious  qnestion^  it  would  bo  dmm- 
iiiy  to  make  choice  of  two  opposite  coMts^  and  directed 
•liBOft  east  and  west  from  the  magnetic  meridiail ;  such 
as  the  coast  of  Provence  to  the  souths  and  that  of  Nor- 
mandy  to  the  north ;  to  establish  two  compasses  well  sos- 
pendedy  such  as  those  of  M.  Coulomb,  one  to  the  soofl^ 
at  Antibes  for  example,  and  the  other  to  the  north,  near 
Cape  de  La  Hogue ;  and  to  see  whether  their  diurnal 
Tariations  did  not  proceed  in  a  contrary  direction :  that 
is  to  say,  whether  that  at  Antibes,  having  the  continent 
to  the  north,  and  only  sea  to  the  south,  would  not  decline, 
in  the  morning,  towards  the  west,  as  that  of  Mr.  Canton 
did  ;  and  whether  that  of  La  fiogue,  having  the  continent 
to  the  south  and  sea  to  the  north,  would  not,  at  the  same 
time,  decline  to  the  east.  Mr.  Canton,  indeed,  who  made 
fhese  observations  at  London,  had,  to  the  north  of  his 
Itagnetie  horison,  the  greater  part  of  England  and  aB 

rsland ;  and  thus  he  must  have  had  the  variation  west 
the  momii^  and  east  in  the  evening,  as  he  observed  it ; 
Ibr  it  is  certain  that  the  sea  preserves  the  land,  which  it 
covers,  from  the  action  of  the  sun ;  and  that  thus  the  at- 
traction of  that  land  ought  not  to  vary  by  the  heat  which 
emanates  from  that  luminary. 

By  carefully  repeating  and  varying  these  observations^ 
in  places  chosen  with  discernment,  we  shall  be  able  to 
decide  whether  the  regular  diurnal  variation  depends  upon 
a  general  cause,  the  action  of  which,  however,  is  suscepti- 
ble of  being  suspended  or  disturbed  by  local  causes ;  or 
whether  we  are  to  believe,  on  the  contrary,  as  M.  Van 
Swinden  does,  that  the  diurnal  variation  is  not  a  cosmic 
phenomenon,  or  that  it  does  not  depend  on  a  general 
cause  inherent  in  the  globe,  and  which  every  where  acts 
according  to  the  same  law. 

9.  Is  there  properly  any  action  of  the  magnetic  fluid 
on  the  electric  fluid  ?  or  is  there,  between  these  two  fluids* 
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only  a  resemblance  of  properties^  or  in  their  manner  of 
action  ? 

10.  Is  it  well  ascertained,  as  M.  Van  Swinden  thinks, 
that  the  aurora  borealis  acts  on  the  magnetic  needle ;  and 
can  any  idea  be  formed  of  the  mode  of  this  action  ? 

1 1 .  The  same  question  in  regard  to  the  zodiacal  light. 
IS.  In  general,  the  theory  of  the  magnet  is  still  so  far 

from  perfection,  even  in  that  part  which  depends  merely 
on  observation,  that  it  is  much  to  be  wished  that  observers 
and  observations  were  multiplied,  especially  in  what  con- 
cerns the  inclination  of  the  needle.  In  regard  to  the  de- 
clination and  its  variations,  M.  Van  Swinden  has  given 
a  noble  example  of  correctness,  and  of  constancy  in  obser- 
vations, and  in  the  art  of  classing  and  comparing  the 
results.  It  would  be  of  great  benefit  if  this  example  were 
followed  in  different  situations  and  climates.  It  would  be 
highly  interesting,  for  instance,  to  determine,  with  preci- 
sion, the  zones  of  the  earth  where  the  declination  is  nor- 
thing, and  where  changes  take  place,  and  the  same  for  the 
inclination. 

CHAP.  XXIK 

Errors  to  be  avoided  in  Observations  respecting  Geology. 

1.  THERE  are  some  errors  into  which  people  may 
readily  fall  when  they  have  not  had  long  experience  in 
any  given  kind  of  observation,  and  against  which  it  is  of 
importance  to  put  beginners  at  least  on  their  guard. 

S.  One  may  be  readily  deceived  in  regard  to  the  rela- 
tive distances  of  remote  objects.  All  the  stars  and 
planets  appear  to  be  at  an  equal  distance  from  us.  Distant 
mountains  all  appear  to  be  in  the  same  plain.  Thus 
those  which  are  situated  very  far  behind  the  rest,  seem 
to  form  one  body  with  them  ;  so  that  people  believe  they 
see  continued  and  uninterrupted  chains  when  there  are 
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<tMUy  lione^  and  where  the  momitaiiiay  on  tlie  eontraiy, 
..  are  insulated. 

The  absolate  distance  oi  objeeta^  even,  when  not  very 
remote^  ia  equally  difflcult  to  be  ascertained  on  hi^ 
mountains^  where  the  transparency  of  the  air^  and  the 
absence  of  vapours,  destroy  the  aerial  perspective.  I 
liave  often  imagined  that  I  had  only  two  or  three  hun- 
dred steps  to  make  in  order  to  reach  a  summit,  the  dis. 
tance  of  which  from  me  was  more  than  a  league  in  a 
straight  line. 

8.  There  are  a  great  many  errors  in  regard  to  strata. 
Their  great  thickness  may  make  one  believe  that  there 
Are  none  where  they  really  exist  In  the  like  manner, 
if  the  vertical  strata,  or  those  only  very  much  inclined, 
present  their  planes  to  the  eye  of  the  observer,  he  will 
think  he  sees  shapeless  and  indivisible  masses ;  while,  if 
^,\  fteir  sections  were  seen,  their  divisions  would  readily  be 
v>;  dlistingnished.  A  mountain  then  must  be  seen  under 
aspects  that  intersect  each  other  at  right  angles  before  we 
can  pronounce  that  it  is  not  divided  by  strata. 

4.  At  other  times  accidental  fissures,  but  produced 
however  by  a  cause  which  is  common  to  them,  exhibit 
the  appearance  of  strata  when  there  arc  none  :  or  when, 
if  there  are,  their  situation  is  very  different  from  that  of 
those  strata.  It  is  the  internal  tissue  of  the  stone  only 
which  in  many  cases  can  determine  whether  the  divi- 
sions observed  are  the  interstices  between  strata  or  mere 
issures ;  because  the  strata  are  constantly  parallel  to  the 
internal  laminaB,  or  schistous  texture  of  the  stone.  Crys- 
tals, the  lamellated  texture  of  whij^  may  sometimes  be 
confounded  with  a  schistous  texture,  may  afford  an  ex* 
ception  to  this  rule,  by  presenting  lamins  perpendicular 
to  the  planes  of  the  strata ;  but  it  is  not  difficult  to  distin« 
guish  them. 

!^.  One  may  also  form  an  erroneous  opinion  respecting 
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the  direction  of  a  mountain,  or  of  its  strata,  when  the  eye 
is  not  situated  in  their  prolongation,  or  at  least  near  it. 

6.  The  apparent  situation  of  the  strata  may  also  lead 
into  an  error.  They  appear  horizontal  even  when  they 
are  very  much  inclined,  and  when  they  are  not  seen  but 
in  a  section  formed  by  a  plane  parallel  to  the  common 
section  of  their  planes  with  the  horizon.  It  is  impossible 
to  judge  of  their  inclination,  and  to  measure  it  with  cer- 
tainty, but  on  a  section  perpendicular  to  the  common  sec- 
tion, which  I  have  just  mentioned. 

6.  A.  The  greatest  error,  however,  is  that  which  may 
be  committed  in  regard  to  the  super- position  of  strata.  I 
have  often  seen  novices  in  the  study  of  mountains  believe 
that  one  stratum  reposed  on  another ;  one  of  granite,  for 
example,  on  one  of  slate  ;  because  they  found  slate  at  the 
bottom  of  the  mountain,  and  granite  at  the  top ;  while  the 
slate  was  only  laid  against  the  base  of  the  mountain,  and 
the  granite,  on  the  other  hand,  was  sunk  in  the  earth  far 
below  the  slate.  We  must  not  then  say,  that  a  stratum  is 
situated  below  another,  but  when  we  really  see  it  extend- 
ing itself  below  it. 

7.  And  even  when  we  distinctly  see  a  rock  placed  above 
another,  we  must  examine  whether  that  which  is  upper- 
most does  not  occupy  that  situation  accidentally;  whether 
it  has  not  slipped,  or  rolled  down,  from  a  more  elevated 
mountain  ;  and,  in  the  last  place,  though  they  may  be 
elosely  connected,  one  must  examine  whether  their  pre- 
sent  situation  is  really  the  same  in  which  they  were  for- 
med, and  whether  they  have  not  been  reversed,  and  uni- 
ted accidentally  in  a  situation  contrary  to  that  of  their 
original  formation. 

S.  One  is  frequently  deceived,  also,  in  regard  to  the 
nature  of  stones  and  of  mountains.  Though  a  well-ac- 
customed eye  may  often  judge  at  some,  and  even  a  con- 
sideralde  distance,  of  the  kind  of  stone  of  which  a  mouu- 


l^ji  is  cmipoMd^  Math  judgment  is  however  qAbo  er* 
nnfioni :  auMmtaina  of  gniiite,  or  ^mm^  ^P^  ^ 
destractibley  often  assomey  at  a  diatancoy  the  nkoA  tarn, 
of  aecmidaiy  moontaina ;  aometimeay  also,  noontninfl  df 
ealeareooa  atone^  hard  of  thdr  kind,  and  in  ateata  ehkr 
Tertieal  m  veiy  oweh  indined,  preaent  the  bidd  fanai^ 
the  peaka,  and  sliarp-angled  indentationa  of  the  granile 
amnmita. 

9.  Pec^le  are  often  deceived  even  on  a  near  view.  A 
atone  may  have  a  foreign  eovering  of  nuea,  for  exanplei 
while  the  interior  part  ia  of  a  veiy  different  nature. 

10.  Bfferveacence  with  the  mtrona  acid  ia  coaunon^ 
eonaideredaa  a  certain  character  of  ealeareooa  atone ;  Intf 
fliia  character  may  he  deceptive,  aince  barytea  and  auig- 
neaia  eftrveace  also  :*  and  we  moat  not  consider  it 
enough  to  touch  a  stone  with  the  nitrous  add,  or  to  let 
All  a  drop  of  the  acid  on  its  surfiice,  since  the  ahenbiag 
earth,  whatever  it  ia,  may  be  only  diaaeminated  hetweea 
argillaceous  or  siliceous  particles.  We  must  therefiue 
immerse  a  fragment  of  the  stone  in  a  quantity  of  the  add 
sufflcient  to  dissolve  it  entirely,  if  it  be  wholly  soluble^ 
and  observe  whether  there  remains  any  residuum  that 
withstands  solution. 

1 1  •  The  action  of  the  air  and  of  meteors  often  gives 
fossils  appearances  absolutely  different  froaA  thite  whick 
ihey  had  before  they  were  subjected  to  it.  We  must  not 
then  be  satisfied  with  a  superficial  examination  :  we  most 
sound  the  rocks  to  the  quick  where  the  action  of  meieorie 
agents  has  not  penetrated. 

12.  People  ai-e  often  deceived,  ^so,  in  considering 
compound  stones  as  simple  stones,  when  the  compostfMm 
of  them  does  not  manifest  itself  on  the  first  view,  either  on 
account  of  the  smallness  of  their  composing  parts,  or  be- 

*  And,  on  the  other  hind,  there  are  Cfdcareous  stones  which  do  noteflferresca 
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cause  some  of  these  parts  are  each  inclosed  separately  in 
a  covering  which  conceals  the  interior  of  them.  One 
may  guard  against  this  error  by  observing  the  fossil  in 
the  sun  with  strong  magnifying  glasses,  after  having 
moistened  its  surface  with  water  or  tlie  nitrous  acid,  and 
still  better  by  exposing  it  gradually  to  the  flame  of  the 
blow-pipe. 

13.  People  are  often  deceived  in  regard  to  crj^stallisa- 
tion,  either  in  the  true  form  of  the  crystals,  or,  above  all, 
in  taking  for  real  crystals  parasite  crystals,  or  such  as 
have  been  formed  in  the  moulds  made  by  crystals  of  ano  * 
ther  kind.  Thus  we  see  crystals  of  quartz,  petro-silex, 
and  jasper,  formed  in  the  moulds  made  by  calcareous 
crystals,  and  which  have  assumed  the  form  of  the  latter. 

14.  In  regard  to  errors  occasioned  by  ignorance  of  the 
distinctive  characters  of  fossils,  and  of  the  names  proper 
for  them,  the  only  means  of  avoiding  such  errors  is  to 
study  with  care  good  authors  ;  and,  above  all,  collections 
formed,  or  at  least  arranged  and  titled,  by  able  mine- 
ralogists. 

15.  But  when  the  slightest  doubt  is  entertained  in 
regard  to  the  denomination  wliich  ought  to  be  given  to 
any  fossil,  an. exact  description  must  be  made  either  of 
its  external  characters  or  its  most  striking  physical  pro* 
perties,  such  as  weight  and  solubility.*  If  this  descrip- 
tion is  well  drawn  up,  the  error  respecting  the  name 
may  be  rectified,  and  the  oi)scrvation  will  not  be  lost,  as 
it  would  be  were  there  any  reason  to  suspect  the  justness 
ef  the  denomination,  and  no  means  of  correcting  it  by  a  ^ 
deseriptiou.f 

*  Hardness,  refrangibilityy  electricity»  &c.  H. 

f  A  person  now  dead,  who  in  liis  time  was  considered  as  a  mineralogist,  wrote 
to  me  that  he  had  found  marine  sliells  in  p^anitie.  1  begircd  him  to  give  me  an- 
iexact  description  of  the  stone  which  lie  called  granite^  He  did  so ;  but  I  per^ 
reived  that  the  stone  was  a  free-stone  or  sand-stone,  and  the  specimens  he  afj 
terwards  sent  mo  proved  that  I  was  not  deceived.    We  maj  htve  rectlfect  Ri- 

Yoi^  T.  3  y 
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16.  When  the  characters  of  a  fossil  give  it  such  a  like- 
ness to  another  that  it  is  found  near  the  limits  which 
separate  the  genera  or  species  of  these  two  fossils^  we  must 
follow  the  example  of  Werner  and  his  disciples^  hy  mark- 
ing that  tills  fossil  is  intermediary,  or  forms  a  transition 
from  tlie  one  species  to  tlie  other.  For  if  we  should 
ascribe  it  exclusively  to  the  genus  A,  without  noting 
the  characters  which  bring  it  near  to  the  genus  B^  ano- 
ther observer,  on  seeing  the  same  fossil,  might  refer  it  to 
the  genus  B.  and  no  one  could  know  which  of  them  was 
deceived. 

<7*  People  are  often  deceived  also  by  mixing  opinion 
witli  ohser%'ation,^  and  giving  the  former  for  the  latter ;  as 
when  people  assert,  that  they  have  seen  vestiges  of  ex- 
tinguished volcanoes,  because  they  have  seen  black  or 
porous  stones,  or  stones  of  a  prismatic  form,  without 
deigning  to  describe  them  with  care,  but  by  qualifymg 
them  merely  as  lava  or  baaaltea. 

18.  In  the  last  place^  a  very  frequent  source  of  error  is, 
too  great  a  confidence  in  the  fidelity  of  one's  memory,  or 
in  the  justness  of  oue*s  Bret  observaticms.  These  two  kinds 
of  confidence  go  often  hand  in  hand  ;  and  people  cannot 
guard  against  tlie  errors,  wliich  are  the  consequence  of 
them,  hut  hy  noting  down,  on  the  spot,  all  observations 
to  which  any  importance  is  attached,  especially  if  they 
are  a  little  complex,  and  carry  away  specimens,  with  their 
characters  carefully  marked  upon  them,  of  the  objects 
that  are  the  subject  of  these  observations:  for  it  is  not  spe- 
cimens of  rare  objects  merely  that  should  be  collected. 
The  end,  indeed,  of  the  geological  observer  is,  not  to  form 
a  cabinet  of  curiosities,  but  he  must  carry  away  fragments 

cupero*s  pyrites  of  Mtna,  The  errors  of  this  kind,  arising  from  false  denomina' 
lions,  are  innumerable ;  for  an  exact  knowledge  of  mineral  substances  is  more 
difficult  to  be  obtained,  and  more  rare,  tlian  is  generally  imagined^— Note  of  the 
Author. 
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of  things  apparently  the  most  common^  when  an  exact 
detenninalion  of  their  nature  may  be  interesting  to  theory. 
People  may  thus  employ^  with  advantage^  the  means  of 
confirming  or  rectifying  their  first  observations^  and  of 
making  profound  researches  and  comparisons  impossible 
to  be  made  on  the  spot^. 

CHAP.     XXIII. 

Instruments  neccessary  for  the  Geological  Traveller. 

1.  THE  most  necessary  instrument  is  the  miner's  ham- 
mer. It  will  be  requisite  to  have  two^  of  difiTerent  sizes : 
one  small^  to  break  small  fragments  of  rolled  pebbles^  by 
holding  them  in  the  left  hand  while  you  strike  with  the 
right.  Its  weighty  including  the  handle^  ought  to  be 
about  ten  ounces.  The  other  must  be  larger^  to  detach 
fragments  of  rock^  and  to  break  large  pebbles :  its  weight 
ought  to  be  quadruple  that  of  the  small  one.  When  I 
travel  on  horseback^  I  have  these  two  hammers  suspend* 
ed  frojn  the  bow  of  my  saddle.    . 

1.  A.  Two  stone-cuttei-'s  chisels:  one  small^  of  from 

*  We  think  it  our  duty  to  lubjoin  here  eome  advice  to  trayellers  in  regmrd  to 
the  questions  which  they  may  ask  in  the  different  tovns. 

.Whence  dp  they  procure  the  materials  proper  for  building ;  such  as  lime,  plae^ 
ter,  tilea»  slftte,  stones  of  dHTerent  kinds,  and  sand  ?  Do  they  bum  turf  or  coali 
and  where  are  they  found  }  Where  do  they  procure  their  potter's  clay,  fuller^s 
earthy  the  clay  used  for  refining  sugar,  their  whetstones  and  milbtones  ?  To  obi^ 
serve  with  what  the  streets  are  paved;  of  what  stones  the  steps  of  stairs  are 
formed ;  marks  for  boundaries,  &c. ;  and  to  learn  from  what  place  they  am 
brought  To  ascertain  whether  wells  or  the  foundation  of  houses  are  dug ;  and 
whether  there  are  in  the  neighbourhood  any  ravines  or  precipices.  These  ques- 
tions will  serve  to  fsrilitate  Ur  means  ofd^sming  the  nature  of  the  ground,  bf 
pcunting  out  the  natural  or  artificial  excavations  that  may  exist  in  the  neigh* 
bourhoody  or  which  ought  to  be  visited.  For  the  same  reason  it  is  proper  to 
examine  the  shores  of  rivers.  It  will  be  of  use  also  to  take  a  gpeneral  view  of  the 
country  from  the  tops  of  towers  and  of  the  highest  steeples*  It  will  be  of  some 
impovtaace  also  to  enquire,  in  the  country,  whether  the  inhabitants  make  use  of 
lime,  marl,  plaster,  coal,  earth,  or  turf-ashes,  for  manuring  tlicir  land ;  and  from 
vhtt  placet  thcK  substances  are  procured.  Tfi, 
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a  line  to  a  line  and  a  half,  to  detach  gmall  crystals^  or 
other  objects  of  small  bulk ;  the  other^  seven  or  eight 
lines. 

tL  To  try  the  hardness  of  fossils^  a  piece  of  steel  to 
strike  fire  will  be  necessary ;  also  a trian^lar  file^  pretty 
flne^  and  a  strong  bodkin  of  tempered  steel. 

8.  Nitrous  acid^  with  M.  De  Morveau*s  boxes  of  re- 
agents. 

8.  A.  An  artificial  magnet^  in  a  case^  with  a  steel 
pivot  on  which  it  can  be  placed^  to  try  the  magnetism  of 
fossils. 

4.  A  magnifying  glass  of  three  inches  foeus^  in  order 
to  enable  the  observer  to  form  a  general  idea  of  any  fos- 
sil :  another,  of  an  inch  focus^  to  examine  its  separated 
parts;  and  one  of  five  or  six  lines  for  closer  examination. 
These  three  magnifiers  must  be  always  in  the  traveller's 
pockety  or  ready  at  hand :  but,  besides  these,  he  must 
have,  for  his  closet  at  home,  a  microscope  furnished  with 
a  micrometer. 

5.  Telescopes,  to  observe  inaccessible  mines  aiyl  dis- 
tant mountains. 

6.  A  pocket  portfolio,  with  prepared  paper  for  writing 
on  with  a  pencil  of  tin  solder,  which  it  is  not  necessary 
always  to  cut,  and  the  writing  of  which  is  not  so  easily 
effaced  as  that  of  ])IumbRgo.  In  this  portfolio  the  travel- 
ler must  write  out,  on  the  spot,  the  sketch  of  his  journal, 
and  insert  such  observations  as  occur  to  him;  but  he  must 
take  the  trouble  to  transcribe  these  notes  at  more  length, 
preserving  the  primitive  notes,  which  will  always  retain 
a  chai*acter  of  truth,  and  fy  that  reason  people  are  fond  of 
recurring  to  them. 

7.  Some  quires  of  brown  paper,  a  few  sheets  of  which 
qtiay  be  carried  in  the  pocket  for  wrapping  up  on  the  spo4 
specimens  of  the  stones  you  collect,  the  characters  of  M'hich 
ought  to  be  marked  on  the  cover.     You  may  afterwards 
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pack  them  with  hay  into  a  bag  destined  for  that  purpose^ 
until  you  have  a  sufficient  quantity  to  form  a  box^  which 
you  may  send  home  by  the  public  carriages  wherever  you 
find  an  opportunity ;  but^  as  it  is  fatiguing  for  the  travel- 
ler to  load  his  pockets  during  the  time  of  his  excursions, 
and  as  the  guides  often  lose  them  on  purpose  in  order  to 
get  rid  of  them^  I  have  behind  my  saddle  two  leathern 
bags^  into  which  I  put  them  till  I  come  to  some  halting- 
place^  where  I  have  time  to  pack  ^  them  with  hay  into  a 
bag.  M.  Besson  recommends  to  those  who  undertake 
sea  voyages  to  write  with  China  ink  the  characters  which 
;  ought  to  accompany  minerals,  in  long  passages^  because 
common  ink  may  be  effaced  by  accidents. 

8.  A  blow-pipe^  with  its  apparatus.  As  I  make  much 
use  of  this  instrument^  which  at  length  fatigues  me^  though 
I  can  blow  with  my  cheeks  without  exercising  my  breast, 
I  caused  to  be  constructed  a  pair  of  portable  double  bel- 
lows, the  sides  of  which  contain  each  sixty-two  square 
inches.  These  bellows  can  be  suspended  from  the  e^e 
of  a  table ;  and  I  put  them  in  motion  by  pressing  together, 
between  my  knees,  the  two  handles,  which  afterwards 

^  separate  by  the  action  of  the  spring.   This  apparatus  may 
1^'  be  easily  carried,  and  is  very  convenient 

9.  A  graduated  semicircle  traced  out  on  a  copperrplate 
of  a  form  exactly  rectangular,  with  a  plummet  suspended 
from  the  centre  of  the  semich*cle.  This  semicircle,  is 
the  me^t  convenient  instrument  for  measuring  the  inclina- 

'   tion  of  strata,  of  veins  and  declivities ;  and  it  may  always 
be  carried  in  a  pocket  of  the  portfolio. 

10.  A  compass,  furnished  with  a  cross  staff,  to  find 
the  direction  of  mountains,  chains,  vallies,  and  strata. 

11.  Portable  barometers  with  two  mercurial  thermo* 
meters ;  one  affixed  to  a  barometer  to  estimate  the  tempe« 
rature  of  the  mercury  in  the  latter,  and  the  other  with  a 
bare  bulb  for  measuring  the  temperature  of  the  air. 
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who  Btady  meteorology^  as  well  as  geology,  ought  to  be 
fiiniished  also  with  an  hygrometer  and  an  electrometer. 

15.  For  ascertaining  the  temperatore  of  the  sea,  at 
jg^tni  depths,  it  will  be  necessary  to  have  a  thermometer 
constructed  like  that  described  in  my  Travels  through  the 
Alps  :*  for  lakes,  an  apparatus  like  that  pointed  out  in 
the  note  of  Section  1800,  will  be  sufficient. 

13.  Those  who  understand  a  little  geometry,  ought  to 
provide  themselves  with  a  sextant,  having  an  artificial 
horizon,  and  also  a  chain,  in  order  that  they  may  be  able 
to  measure  a  base,  and  thus  take  the  altitude  of  an  inac- 
cessible  peak,  the  breadth  of  a  river,  &c.  &;c.  With  this 
sextaut  they  may  also  find  the  latitudes^  In  regard  to 
the  longitudes,  they  require,  besides  instruments,  an  ex- 
pertness  in  this  kind  of  observation,  which  cannot  be  at- 
tained but  by  mariners  or  professed  astronomers. 

14.  It  will  be  necessary  also  to  have  within  reach  tools 
for  repairing  an  instrument  in  case  it  should  happen  to  be 
deran£;cd ;  such  as  pincers,  files,  tumscrews,  compasses, 
gimblets,  wire,  needles,  thread,  and  packthread. 

16.  Lastly,  some  good  map,  pasted  on  canvas,  of  the 
country  you  propose  to  examine ;  and  this  map  ought  fre- 
quently to  be  compared  with  your  itinerary,  and  the  bear- 
ings given  by  your  compass. 

16.  In  regard  to  the  care  required  for  the  traveller's 
person,  be  must  have  a  light  dress  made  of  cloth,  without 
lining,  of  a  white  colour,  as  well  as  his  hat,  that  he  may 
be  less  exposed  to  the  heat  of  the  sun's  rays ;  with  jack- 
ets, some  cool  for  the  warm  regions  and  the  vallies,  and 
the  other  warm  for  the  cool  regions  and  eminences ;  a 
good  great  coat ;  green  spectacles,  and  a  black  crape,  to 
secure  the  eyes  and  face  from  the  snow«  Lastly,  if  he  is 
to  pass  the  night  in  the  open  air,  a  tent  or  cannonierCy  a 
{fear's  skin  to  sleep  upon,  and  woollen  blankets. 

Section  1393,  Plate  1,  figi  3 
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17  •  A  solid  light  walking-pole :  inine  for  the  high  Alps 
is  a  young  fir-plant,  extremely  dry,  l^en  feet  in  length  and 
18  lines  in  diameter  at  the  lower  end,  which  is  shod  with 
inm  tapering  to  a  strong  point.  These  dimensions  may 
'  appear  Large,  but  nothing  cim  be  too  strong  for  the  steep 
rocks,  glaciers  and  snow,  when  you  are  obliged  to  take  yontr 
point  of  support  at  a  distance  from  you,  and  to  rest  the 
whole  weight  of  your  body  on  your  pole,  by  holding  it  in 
a  situation  very  much  inclined,  and  even  horizontal,  as 
may  be  seen  in  the  Vignette  to  the  First  Volume  of  my 
Travels  through  the  Alps. — ^For  mountains  which  arc 
not  so  steep,  the  traveller  may  be  satisfied  with  poles  of 
less  strength  and  size ;  but  it  will  still  be  necessary  that 
they  should  be  four  o\  five  feet  in  height,  and  sufBciently 
strong  that  a  person  might  be  able  to  support  himself  with 
his  two  hands  by  holding  them  in  a  horizontal  situation^ 
according  to  the  attitude  of  the  small  figure  which  is  on 
the  left  side  at  top  of  the  before-mentioned  vignette ;  for^ 
in  traversing  or  descending  a  rapid  declivity,  or  in  walk- 
ing on  the  margin  or  edge  of  a  precipice,  the  traveller 
must  always  support  himself  by  his  two  hands,  holding 
^  the  pole  towards  the  mountain,  and  not  towanls  the  pre- 
^  eipice,  as  those  do  who  have  not  learned  the  art  of  travel- 
ling through  mountains. 

18.  To  prevent  slipping  on  the  hard  snow-ice,  and 
grass-plats,  which  are  still  more  dangerous,  I  would  re- 
commend iron  cramps,  such  as  those  which  I  have  caused 
ta  be  engraved  in  the  third  plate  of  the  first  volume,  and 
which  I  have  long  used  with  success.  In  my  last  excur- 
«ons,  however,  I  preferred  shoes,  the  thick  soles  of  which 
were  armed  with  strong  tacks,  at  the  distance  of  eight  oti 
Dine  lines  from  each  other.  The  heads  of  these  tacks  are 
of  steel,  and  shaped  like  a  square  pyramid  :  I  have  some 
email  ones,  the  points  of  which  are  only  two  lines  and  a 
ha^  in  height,,  and  of  about  the  same  breadth^  fw  the^ 
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•now-rocks  and  grasj-plats ;  and  othera^  of  double  these 
dimensions,  for  the  Hrd  snow. 

19.  In  the  last  place,  with  regard  to  provisions,  when 
the  traveller  must  reside  for  a  considerable^  time  in  the 
desarts,  at  a  distance  from  habitations,  and  even  huts,  he 
may  carry  with  him  some  salt  or  pickled  meat ;  but  M. 
Parmentier's  saloop  of  potatoes,  with  cakes  of  portable 
soup,  and  bread,  will  form  the  most  nourishing  food,  and 
what  may  be  con  tuned  in  the  least  room.  A  small  iron 
chaffing-dish,  a  small  bag  filled  with  charcoal,  and  a  pan 
of  tinned  copper  or  iron,  form  my  kitchen  apparatus  for 
the  mountains :  wooden  plates  and  spoons  may  be  found 
in  the  remotest  huts.  It  will  be  proper,  however,  to  car- 
ry  always  in  the  pocket  a  cup  of  gum  elastic,  in  order 
that  the  traveller  may  at  all  times  easily  quench  his  thirst, 
a  want  to  which,  he  will  be  frequently  exposed  in  his 
excursions. 

From  what  has  been  said,  it  may  be  readily  seen,  that 
the  study  of  geology  will  not  suit  the  indolent  or  sensual; 
for  the  life  of  the  geologue  must  be  divided  between  fa- 
tiguing ami  perilous  journies,  in  which  he  is  deprived  of 
almost  all  the  conveniences  of  life,  and  the  varied  and 
deep  researches  of  the  closet.  But  what  is  still  more  rare, 
and  perhaps  more  necessary  than  the  zeal  requisite  to 
surmount  these  obstacles,  is,  a  mind  free  from  prejudice, 
filled  with  an  ardent  desii*c  for  the  truth  alone,  rather  than 
with  a  desire  for  raising  or  destroying  systems ;  capable 
of  descending  to  minute  details  indispcnsibly  necessary 
for  the  coiTectness  and  certaintv  of  observations,  and  of 
rising  to  grand  views  and  general  conceptions.  Those 
fond  of  such  stndies,  ought  not,  however,  to  be  discou- 
raged by  these  difficulties  ;  there  is  no  traveller  who  may 
not  make  some  good  observation,  and  bring  with  him  a( 
least  one  stone  worthy  of  being  employed  in  the  construe 
lion  of  this  grand  edifice.   It  is  indeed  possible  to  be  use- 
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ful  without  attaining  to  perfection ;  for  I  have  no  clouI)t 
that  if  the  mineralogical  travels,  even  the  most  esteemed, 
and  much  more  those  of  the  author,  be  compared  with 
these  Agen^B'^  there  will  be  found  in  them  many  deficien- 
cies, and  many  observations,  either  imperfect,  or  even  to- 
tally forgotten  :  but  I  have  mentioned  the  reason  in  the 
Introduction.  Besides,  several  of  these  ideas  did  not 
occur  till  I  had  finished  my  travels ;  and  for  that  reason  I 
laboured  with  more  zeal  on  these  Agenda,  in  the  hope  of 
rendering  young  persons,  on  their  entering  this  career, 
capable  of  performing  what  cost  me  thirty-six  years  of 
travelling  and  study. 
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Liat  of  American  Patents. 
(Continued  from  Page  396). 

1803. 

Simeon  Rouse,  Jan.  1.  Improvement  in  the  caboose  of  a  vessel 
for  distilling  fresh  from  salt  water. 

Gurdon  F.  Saltonstail,  Jan.  4.  A  saw  mill  for  cleaning  cotton. 

Christopher  Hoxie,  Jan.  7,  machine  for  hulling  rice. 

Thomas  M oore,  Jan.  37,  refrigerator  for  domestic  uses. 

J.  Moffat,  Feb.  1,  boiler  for  accelerating  the  evaporation  of  liquids. 

John  Moffat,  Feb.  1,  improvement  in  stills. 

Benjamin  Cooley,  Feb.  1,  machine  for  raising  water. 

Jedediah  Peasly,  Feb.  1,  manufi&cturing  marie  into  lime. 

Christopher  J.  Hiitter,  Feb.  1 1,  making  brandy  out  of  all  kinds 
of  grain  or  fruit. 

Moses  Coats,  Feb.  U,  machine  for  paring  apples. 

Abel  Stowel,  Feb.  14,  improvement  in  a  gauge  auger. 

Elisha  Bartiett,  Oliver  Bartlett,  Otis  Bartlett,  and  George  Bart- 
lett,  Feb.  17,  a  machine  for  making  hot  wrought  nuls. 

William  Bell  and  John  S.  D.  MontmoUin,  March  7,  improvement 
to  their  patented  roller  cotton  gin. 

John  Naylor,  March  7,  improvement  in  extracting  a  spirit  from 
starch  water. 
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Silas  Beott  March  7}  a  wlieel  to  turn  onder  water. 

John  Baptiste  ATcUh^f  March  16,  a  horizontal  wind  mill. 

Abraham  Du  Buc  Marentille,  March  18,  a  wreck  raft 

Abraham  Du  Buc  Marentille,  March  18,  a  sea  sitting  chair. 

John  Staples,  jun.  March  18,  a  power  obtained  bf^be  rising  ao^ 
falling  of  the  tide,  to  gire  motion  to  all  kinds  of  machinery. 

John  Staples,  jun.  March  18,  submarine  passage,  or  hollow  in- 
verted arch. 

John  Cottle,  March  21,  a  machine  for  cleamng  clover  seed* 

David  F.  Launay,  March^  21,  an  improvement  in  time  pieces. 

George  Hunter,  March  24,  improvement  in  the  process  of  manu- 
£icturing  sea  salt« 

Peter  De  La  Beharre,  and  J.  B.  M.  Picomell,  March  24,  im- 
provement in  the  mode  of  obtaining  antiseptick  gas. 

Edward  Marquam,  March  28,  improved  house  fan. 

Thomas' H.  Rawson,  April  4,  antibilious  pills. 

J.  Richardson,  April  4,  improvement  in  his  evaporating  furnace. 

W.  How,  April  6,  improvement  in  a  cooler  or  condenser  of  vi^iour. 

John  Stevens,  April  1 1,  improvement  in  producing  steam. 

Daniel  Brewer,  April  22,  improvement  in  a  ruling  machine. 

B.  Piatt,  April  27,  improvement  in  heating  and  boiling  water. 

Eliphalet  Beebe,  April  27,  improvement  in  the  mode  of  con- 
structing vessels  with  crooked  keels. 

Matthew  Barney,  May  4,  machine  for  deepening  channels. 

William  Hopkins,  May  13,  improvement  in  building  boats. 

G.  F.  Saltonstall,  May  14,  a  rolling  machine  for  cleaning  cotton 

Daniel  Ilsley,  May  14,  improvement  in  distilling  spirits. 

Richard  Frencli,  and  John  T.  Hawkins,  May  1 7,  improvement  in 
cutting  grain  and  grass. 

John  J.  Hawkins,  May  17,  improvement  in  the  pentagraph  and 
parallel  ruler. 

Burgiss  Allison,  May  1 7,  improvement  in  the  application  of  the 
principle  of  rectifying  or  improving  spirits. 

John  Clarke,  May  19,  machine  for  pumping. 

John  W.  Godfrey,  May  25,  improvement  in  working  tlie  bellows 
of  a  furnace  or  a  forge. 

T.  Alden  jun.  May  24,  expediting  the  manufacture  of  common  salt. 

Lemuel  J.  Rilborn,  June  4,  improvement  in  the  method  of  dis- 
tilling or  making  alcohol. 

J.  Biddis,  T.  Bedwell,  and  W.  Mitchell,  June  7,  improvement 
in  extracting  the  effective  matter  contained  in  barks,  Sec,  for  dyeing: 
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David  Morse,  June  10,  machine  for  making  hinf^es. 

Ezra  Coming,  jun.  June  IS,  improvement  in  the  manufacturing 
of  hats 

Samuel  Morey,  Rufus  Graves,  and  Giles  Richards,  June  15,  im- 
provement in  the  steam  engine. 

I.  Tood,  A.  Day,  and  W.  Bache,  June  15,  physiognotrace. 

Walter  Keeler,  and  James  Waring,  June  23,  a  rocking  chum. 

Benjamin  Standring,  June  28,  a  machine  for  breaking  and  card,- 
ing  sheep's  wool. 

L.  Stanley,  June  25,  machine  for  shearing  woollen  and  other  cloths. 

Nicholas  Young*  June  28,  machine  for  pulling  hair  from  skins. 

William  Ashbridge,  June  28|  improvement  in  the  construcdon  of 
iron  cabooses. 

Robert  Heterick,  June  30,  improvement  called  the  Columbia 
fire-place. 

Samuel  S.  Camp,  July  1,  improventent  in  the  mode  of  applying 
springs  to  window  sashes. 

Samuel  Brown,  Edward  West,  and  Thomas  West,  July  8,  im- 
provement in  distillation,  by  the  application  of  steam  in  wooden  or 
other  stills. 

John  Clark  and  Evan  Evans,  July  20,  machine  for  packing  goods. 

David  Lownes,  July  21,  method  of  cooling  liquors. 

Do  method  of  securing  leaden  or  other  pipes 

Crom  frost.  Sec. 

D.  French,  July  25,  machine  for  splitting  and  shaving  shingles. 

George  Keyser,  July  37,  improving  in  a  powder  mill. 

Timothy  Kirby,  July  38,  machine  for  separating  clover  seed 
from  the  "  pod.** 

Lewis  Geanty,  Aug.  4,  improvement  in  the.  construction  of  sills. 

John  Baptist  Aveilh6,  Aug.  24,  machine  for  boring  holes  in 
rocks  under  water. 

George  Youle,  Aug.  25,  improvement  in  a  water  cock. 

George  Cleveland,  Sept.  9,  preparing  seals'  far  for  hats. 

Hezekiah  Betts,  Sept.  13,  a  wheel  press. 

John  C.  Stroebel,  Sept.  19,  mode  of  constructing  carriages. 

Daniel  Coit,  Oct.  15,  family  pills. 

Lazarus  Ruggles,  Oct.  18,  machine  for  making  wrought  nails 
and  brads  out  of  hot  rods. 

Jedediah  T.  Turner,  Oct.  19,  threshing  machine. 

Gilbert  Livingston,  Oct.  22,  improvement  in  the  construction  of 
the  keels  of  vessels. 
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Paul  Pilsbmy^  Oct.  25;  txiacliinfr  for  sbelling  o^m. 

William  Thornton,  Oct.  28,  impftMrement  io  botlers,  alto  work- 
ing stills  with  the  same. 

Samuel  Goodwin,  Ocu  31,  a  horizoaUl  draft  wind-milL 

Valentine  Cook,  Nov.  1,  finding  salt  water  and  metals.  BUtonitml 

Samuel  Coolej^,  Nov.-  12,.vegetabler  clixer^  or  cough  drops« 

£iioch  Aldeui  Nov.  15,  a  dry  bellows  pump. 

Amos^  Minor,  Nov.  16,  improvement  in  «pinning  wheels. 

Asahel  £.  Paine,  Nov.  19,  improvement  in  wind  ndila. 
.  Jacob  Oabom,  Nov.  24^  improvement  in  £uitening  and  support- 
ing window  sashes. 

William  Bell,  Nov.  24,  improvement  in  the  cotton  gin. 
Do  Nov.  35,  improvement  in  the  wind*milL 

Do  Nov.  35)  improvement  in  propelling  boats  for  in- 

land navigation. 

John  Fairbanks,  Nov.  30^  a  cylindrick  ruler  for  ruling  paper. 

Jacob  Cist,  Dec.  2,  improvement  in  grinding  painters'  colours, 
printers'  ink,  8cc. 

Jos.  £ve,  Dec  6,  machine  for  separating  the  seed  from  cotton. 

P.  Earl,  Dec.  6,  a  twilling  machine  for  pricking  leather  for  cards. 

Stephen  Seward,  Dec.  6f  improvement  in  a  fire«eng^e. 

Samuel  Rogers  and  Melville  Otis,  Dec.  7,  machine  for  roUing 
plates  of  iron  and  cutting  them  into  nails. 

James  Curtis,  jun.  Dec.  10,  improvement  in  window  springs. 

Edward  Richardson,  Dec.  16,  improvement  in  still  heads  and 
condensers. 

Joseph  Elgar,  Dec.  1 6,  improvement  in  making  cold  cut  nails 
and  brads  out  of  rolled  iron. 

David  Buckman,  Dec.  21,  improvement  in  separadng  clover 
seed,  wheat,  kc.  from  the  husk. 

John  Beverly,  Dec.  26,  a  hydro-mechanical  press. 

John  Selby,  Dec.  20,  improvement  in  painting  rooms. 

Francis  Guy,  Dec.  30,  improvement  in  making  colours  for  paint- 
ing, printing,  &c. 

1804. 

Nathaniel  Miller  and  Philip  W.  Miller,  January  5,  machine  for 
making  brick  and  tile,  by  cutting  the  mortar. 

Leonard  Beatty,  Jan.  19,  improvement  in  stills  or  boilers. 

Thomas  Benger  Jan.  25,  improvement  in  preparing  quercitron 
or  black  oak  bark  for  exportation  or  home  consumption*  for  dying 
or  other  uses. 

Talmagc  Ross,  Jan.  23,  «  a  double  draught  fire-place." 
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William  Wig^ton,  Jan.  30,  improvement  in  the  eonstrucdcm  of 
stills,  and  the  procees  of  distilling  splrita. 

Oliver  Evans,  Feb.  14,  improvement  called  the  screw-mill  for 
breaking  and  grinding  different  hard  substances. 

Oliver  Evans,  Feb.  14,  improvement  in  steam  engines,  by  the  ap- 
plication of  a  new  principle  by  means  of  strong  boilers  to  retain  and 
confine  the  steam,  thereby  increasing  the  heat  in  the  water,  which 
increases  the  elastick  power  of  the  steam  to  a  great  degree. 

John  Staples,  jun.  Feb.  17,  improvement  in  wheels  to  be  moved 
either  by  wind  or  water ;  for  the  purpose  of  giving  motion  to  all 
kinds  of  machinery,  mills,  engines,  carriages,  ships,  boats.  See.  ^c. 

D.  S.  Dean,  Feb.  20,  improvement,  being  a  machine  for  washing 
clothes,  scouring,  fulling,  and  cleansing  cloth. 

Israel  Wood,  Feb.  21,  ^  in  setting  stills  and  other  large  kettles.*' 

T.  Bamett,  Feb.  21,  machine  for  threshing  and  cleaning  grain. 

T.  Pierce,  Feb.  21,  improvement  being  a  smut  fiuining-mill. 

W.W.  Hopkins,  Feb.  24,  improvement  in  hanging  window  sashes. 

Wm  fi.  Dyer,  Feb.  27,  ^  improvement,  being  a  spinning  wheel 
and  twisting-mill  for  the  purpose  of  making  cordage. 

Jacob  Worrell,  Feh.  27,  a  machine  for  hulling  clover  seed. 

D.  M.  Miller,  March  5,  improvement  in  air  or  bellows  pumps 
for  ndsing  water. 

Archibald  Robertson,  March  5,  improvement,  being  a  mode  of 
preparing  marble  for  painting  on. 

Daniel  M.  Miller,  March  8,  improvement  in  window  &stenings, 
or  springs  for  £aistening  and  supporting  sash-lights. 

Samuel  P.  Lord,  Jun.  March  10,  improvement  in  extinguishing 
fires  in  houses,  8cc. 

Moses  Smith,  March  16,  machine  for  watering  cattle. 

Ward  Oilman,  and  Wm.  Jackson,  March  19,  improvement  in 
the  bedstead,  so  constructed  that  it  may  be  taken  down  and  re- 
moved by  one  person,  in  case  of  fire,  or  on  other  occasions,  with 
much  ease  and  expedition* 

Abraham  Frost,  March  19,  machine  for  preparing  what  is  com- 
monly called  top,  and  swingled  tow  for  paper. 

B.  Tyler,  March  19,  improvement  being  a  ^  wry-fly,"  which  may 
be  applied  by  wind  or  water  to  various  machines,  via.  grist-mills, 
hulling-mills,  spinning-mills,  fulling-mills,  paper-mills,  and  to  the 
use  of  furnaces,  &c. 

George  W.  Robinson,  March  24,  improvement  in  nmnufiuturiag 
coat  and  waist-coat  buttons. 

J.  Williams,  March  23,  improvement,  being  an  inclined-plane* 
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statical-wheel  machine,  for  facilitating  the  passage  of  boats  in  ca- 
nals, or  for  remoring  earth,  stones,  or  heavy  bodies  from  hills  8tc. 
by  the  inclined  plane. 

A.  Hunn,  March  34,  machine  for  the  improvement  of  navigation. 

John  Naylor,  March  31,  «<  improved  still  and  boiler. 

P.  Daniel,  March  SU  improvement  in  the  mode  of  making  shot. 

Owen  Roberts,  April  13,  machine  for  breaking  and  cleansing 
flax  and  hemp. 

Calvin  Whiting,  and  Eli  Panons,  April  1 4,  improvement  in  the 
mode  of  working  sheet  tin  into  difflsrent  wares. 

Jr  Eaton,  April  14,  improvement  in  springs  for  window  sashes. 

Michael  Garber,  April  17,  machine  foor  slitdng  and  heading  nails. 

J.  J.  Giraud,  April  18,  double  steam-bath  still. 

P.  Goltry,  April  34, -machine  for  cleaning  flax«4ieed  from  cockle, 
yellow-seed,  cheat,  and  all  foul  seed,  which  may  be  applied  to  sepa- 
rate wheat,  rye,  and  other  grains  from  each  other,  and  all  impurities. 

Michael  Withers,  April  30,  machine  for  shelling  clover  -seed. 

Moses  Goates  and  Evan  Evans,  April  30,  improved  machine  for 
cutting  straw -and  hay.  Sec  fcc. 

Thomas  I^angstroth,  May  1,  improvement  in  paper-^mills. 

John  Stickney,  May  1,  improvement  in  the  construction  of  pump- 
boxes,  or  pumps,  designed  for  the  use  of  ships  of  war,  merchant 
vessels,  or  other  purposes  where  water  is  required  to  be  raised. 

S.  Houston,  May  3,  Columbian  threshing,  break  and  cleaning  fan. 

Levi,  Stephens,  May  8,  machine  to  be  fixed  to  the  top  of  a  com- 
mon chum. 

Levi  Stephens,  May  8,  machine  for  shelling  and  cleaning  com, 
which  may  likewise  answer  the  purpose  of  grinding  tanners'  bark» 
and  provender  for  cattle  and  horses. 

John  Staniford,  jun.  and  Amos  D.  Allen,  May  10,  improvement 
of  the  lantern. 

A.  D.  Allen,  May  10,  composition  for  tablets  to  write  or  draw  on. 
Do  machine  to  cut  strips  or  chips  of  wood  to 

make  chip  hats,  bonnets,  8cc. 

Edward  Crafts,  jun.  May  13,  furnace  for  making  pot  and  pearl 
ashes,  with  the  manner  of  using,  and  the  materials  of  which  the 
same  is  composed. 

E.  Weld,  May  16,  machine,  or  apparatus  for  making  salt. 

Jas.  Simons  and  Jos.  M< James,  May  17,  machine  for  cleaning  and 
moating  cotton  after  it  has  been  ginned. 

Burgiss  Allison  and  Richard  French,  June  8,  machine  for  ma- 
king nails  and  9pike«. 
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Asa  SpenceT)  Jane  Sy  improTement  in  making  thimbles. 
William  Tunstall,  June  30,  improvement  in  machines  for  clear- 
ing grain  from  straw,  &c. 

B.  Folger,  July  7^  improvement  in  the  mode  of  pumping  and  rus- 
ing  water. 

Levi  Osboni)  July  12,  improvement  in  the  construction  of  the 
fulling  mill  called  the  double  crank. 
John  Deaver,  July  1 2,  improvement  in  the  plough. 
Christopher  Hoxie,  July  12,  improvement  in  the»auger. 
Thomas  Power,  July  13,  improvement  in  the  lime-luln. 

C.  Veltenair,  Aug.  10,  metallick  grinder,  or  hone  for  razors,  pen- 
knives, scissors,  surgeons'  instruments,  and  all  kinds  of  fine-edged 
tools. 

Nicholas  Boureau,  Aug.  21,  improvement  in  the  machine  for 
cutting  nails. 

Wm.  Harrington,  Aug.  28,  machine  for  raising  water  froni  wells. 

Hezekiah  Betts,  Aug.  29,  improved  windlass  for  ships  or  vessels. 

John  Roberts,  Amos  D.  Allen,  and  Ezekiel  Relsey,  Sept  5,  ma- 
chine to  cut  chips  or  strips  of  wood  to  make  chip  hats  and  bonnets, 
brooms,  baskets,  sieves,  matting,  and  for  various  other  uses. 

Emanuel  Kent,  Sept  14,  crushing  plaster-milL 

Orange  Webb,  Sept  1 8,  improvement  in  suspenders. 

Richard  Weems,  Sept  20,  improvement  in  wind-mills. 

J.  Bolton«  jr.  Sept.  29,  a  wagon,  or  carriage,  to  be  workedby  hand. 

John  James  Thomas,  Oct  2,  method  to  prevent  chimneys  from 
admitting  water  in  rainy  weather. 

Aaron  Taylor,  Oct  4,  forcing  pump  to  raise  water. 

Abel  Brown,  Oct  17,  <<the  rheumatick  liniment"  for  chronick 
pheumatism,  strains,  Sec. 

Simon  Smith,  Oct  23,  improvement  in  gallows,  or  suspenders> 
for  breeches,  pantaloons,  or  trowsers,  &c. 

Benjamin  Dearborn,  Oct  29,  improvement  in  candlesticks. 

Laban  Folger,  Nov.  1,  machine  for  breaking  dough. 

D.  M^Mullin  and  T.  M.  Corby,  Nov.  6,  machine  for  cooling  and 
Altering  water  or  other  fluids. 

David  Stodder,  Nov.  1 6,  composition,  or  cement,  to  prevent  the 
roofs  and  other  parts  of  houses  from  taking  fire. 
John  Hooker,  Nov.  19,  improvement  in  sash  ^rings. 
J.  Deneale,  Jun.  Nov.  2(]^improvementin  the  threshing  machine. 
J.  White,  Nov.  27,  improvement  in  the  oil  press. 

E.  I.  Du  Pont  de  Nemours,  Nov.  23,  machine  for  granulating 
gunpowder. 
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S.  NewtoO}  Dae.  33,  improTemeat  in  the  cow  or  iheep  belL 
Frederick  W.  Geytsenhayer)  Dec.  33,  machine  for  catting  mils 

with)  and  not  across,  the  grain  of  the  metaL 
WilUam  Stanton,  Jun.  Dec.  26,  improrement  in  wind-milla. 
liMc  Scott,  Dec.  26,  "  new  invented  window  springs'* 
Nathan  Fobes,  Dec.  31,  machine  for  boring  gun4Murrels. 
Joseph  Bellows,  Jun.  and  Ebenezer  White,  Dec  39,  manofiictiir- 

ing  ashes. 
S.  Chamberiaine,  Dec.  31,  m^dne  called  ^  Ulioaa  cordial** 
S.  Janesy  Dec.  31,  mode  of  in^iroTing  or  setting  a  horse's  ears. 
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1797. 

George  Hodson,  Feb.  33,  improred  method  of  separating  the 
fosul  or  mineral  alkali  from  yaxious  substances. 

Thomas  Oxenham,  Feb.  38,  portable  IcTer-mangle  for  calender- 
ing linen,  Sec. 

John  Silvester,  March  9,  method  of  mashing  and  ndzing  malt, 
and  all  kinds  of  grdn,  for  the  purpose  of  brewing  and  &dlUng. 

H.  Goodwyh,  March  9,  mixing  and  mashing  malt,  and  all  kinds 
of  grain  used  for  the  purpose  of  brewing  and  ^adlfing)  by  mesBs 
of  an  improved  mash-tun  and  mashing-machine. 

Wm.  Sellars,  March  f  1,  machine  for  drawing  out  wool  or  fiaX) 
combed  by  hand,  into  a  perpetual  length  or  sliver,  fcc 

Wm.  Siddon,  March  1 4,  method  of  screwing  and  fosteniog  the 
hammer-springs  and  sear-springs  to  gun-locks  and  pistol-locks. 

Edmund  Bunting,  March  25,  method  of  producing  a  forward  and 
retrograde  motion,  capable  of  being  applied  to  mangles,  pumps, 
calenders,  rolling^presses,  &c. 

Robert  Barber,  March  25,  improvement  on  the  machine  called  u 
stocking-frame,  otherwise  the  gigger  stocking-frame. 

Joseph  Barton,  March  25,  preparing  indigo  for  dying  wool,  silk. 
linen,  cotton,  &c. 

John  Passman,  March  25,  improvement  in  machinery  for  draw- 
ing, roving,  spinning,  wool,  hemp,  flax,  silk,  mohair,  &c. 

•  Repertory,  vol.  viii. 


END  OF  VOLUME  FIRST. 


\ 


WUni  Brawn,  Primer,  FiiMelplte. 


•T 


CONTENl^S. 


Xo.  Page 

Prospectus,  8tc.  ..... 

1 .  On  the  utility  of  Scientific  periodical  publications.  .       1 

2.  Of  weights  and  measures 3 

3.  Report  made  by  the  physical  and  mathematical  class  of  tlie 

Institute  in  answer  to  the  question,  whether  those 
manufactories,  from  which  a  disagreeable  smell  arises, 
may  prove  injurious  to  health.  By  messn.  Guyton«Mor- 

veau  and  Chaptal. *.  .      *     ^^ 

4.  A  Memoir  on  the  art  of  making  gun-flints.     By  Citizen 

Dolomieu.  .  .  .....    33 

5.  Wooden  matches  for  artillery  to  be  used  instead  of  Rope 

match,  or  port-iires.     By  C.  L.  Cadet«  .        .         .46 

6.  Account  of  a  violent  explosion  which  happened  iq  a  Flour 

warehouse,  at  Turin,  December  the  14th  1785;  to  which 
are  added  some  observations  on  spontaneous  Inflamma- 

tions.B^  Coimt  MorozKO. 55  \. 

7  Description  of  a  moveable  table,  for  the  use  of  engravers ; 

invented  by  the  Abb6  Joseph  Longhi,  of  Monza.  .64 

8.  Views  of  the  manu&ctures  in  the  United  States ;  derived 
from  the  returns  made  to  the  Treasury,  pursuant  to  an 
act  of  Cong^ss,  passed  May  1st,  1810.  In  a  letter  from 
S.  L.  Mitchill,  to  the  hon.  Thomas  Newton.  •        .    68    ^ 

9  Patents,  observations  on, 76 

List  of  American, 78 

EngUsh,  79 

IntelligencO'^New  process  for  refining  sugar,  •        •    60 

10.  Tables  relating  to  the  three  thermometcrB  now  used,  and 

for  reducing  the  degrees  of  Beaum^'s  Areometer    .      .81 

1 1 .  Aceount  of  a  spontaneous  inflammation,  which  happened  at 

Spalding,  in  Lincolnshire.  ....    90 

12.  Account  of  a  spontaneous  inflammation,  which  happen- 

ed in  India ;  by  Isaac  Humfrles,  Esq 93 

13.  Observations  on  spontaneous  Inflammations;  with  a  par- 

ticular account  of  that  wUch  happened  on  board  a  Rus- 
sian Frigate  in  the  year  1781 ;  and  of  the  experiments 
made  in  order  to  ascertain  the  cause  of  it  By  the 
rev.    William  Tooke,  F.  R.  S.  8cc.  &c.  ...     94 

1 4.  Description  of  a  stovo  op  the  principles  of  |he  Swedish  fire- 

place, with  head-o[lBaing8,  by  Citizeii  Gvyttm.  .  105 

15.  Description  of  the  different  methods  (^  blowing  up  rocks 

Vol.  I.  3  p 


CuntenU. 

No.  Pug* 

under  water.    By  A.  Baillet«  inspector  of  mines.  .  1 14 

1 6.  Agenda ;   or  a  colleciion  of  observations  and  researches 

the  results  of  which  may  serve  as  the  foundation  for  a 
theory  of  the  earth.     By  M.  de  Saussure.  .122 

17.  A  Treatise  on  the  cultivation  of  the  Vine,  and  the  method 

of  making  Wines.     ByC.  Chaptal.         .  .         .131 

1 8.  Observations  on  maddering ;  together  with  a  simple  and 

certain  process  for  obtaining,  with  g^eat  beauty  and 
fixity,  that  colour  known  under  the  name  of  the  Turkey 
or  Adrianople  red.      By  J.  M.  Haussmann.  .         .  13v 

1 9.  Extract  from  the  memoir  of  Messrs.  Mouchel,  of  TAigle, 

in  the  department  de  TOme,  on  the  manufacture  of  iron 
and  steel  wire 147 

20.  Method  of  preparing  ox- gall  in  a  concentrated  state  for 

painters,  and  for  other  uses.     By  Richard  Cathery.        .  15) 

2\.  Experiments  on  the  growth  of  white  thom^  pointing 
out  a  better  method  of  propagating  that  valuable  plant 
than  had  before  been  practised.  By  Samuel  Taylor, 
Esq.  of  Moston,  near  Manchester 15? 

'22,  List  of  Patents,  (continued) 157 

33.  Intelligence — Spent  oil  of  the  curriers.  .         .         .160 

'J  4.  On  the  combustion  of  the  human  bodyi  produced  by  the 
long  and  immoderate  use  of  spiritous  liquors.  By 
Pierre- Aime  Lair. 161 

25.  A  Treatise  on  the  cultivation  of  the  Vine,  and  the  method 

of  making  Wines.     By  C.  Chaptal 178 

"6.  Agenda;  or  a  collection  of  observations  and  researches 
the  results  of  which  may  serve  as  the  foundation  for  a 
theoiy  of  the  caith.     By  M.  de  Saussure.  .         .  \9:: 

^7,  Observations  on  maddering;  together  with  a  simple  and 
certain  process  for  obtaining,  with  great  beauty  and  fixity, 
that  colour  known  under  the  name  of  the  Turkey  or 
Adrianople  red.     By  J.  M.  Haussmann.         .         .         .  ^Of^ 

J9.   Description  of  an  improvement  in  Jury  Masts.     By  Capt 

William  Bolton,  of  the  Royal  Navy.  .         .         .216 

:9.  Letter  from  Capt.  William  Bolton,  of  the  royal  navy,  on 
his  improved  jury  masts,  and  on  a  contrivance  for  bet- 
ter securing  the  shrouds  of  ships.  ....  217 

30.  Description  of  a  capstan,  that  works  without  requiring 
the  messenger  or  cable  coiled  round  it  to  be  ever  surgf- 
cd.  By  J.  Witley  Boswell,  Esq.  of  Clifford's  Inn.  .  220 
.1.  A  brief  account  of  the  manufacture  of  gilt  buttons,  com- 
prising some  Improvements  important  to  manufacturers, 
communicated  by  Messrs.  Coilard  and  Frazer,  of  Bir- 
mingham  228 

'■^2,  List  of  Patents 234 

Intelligence— Etching   on  glass  with   fluoric  acid.         .  238 
Miscellaoeous  Articles,  viz.  On  the  proper  eievaUon  of 
rirtilleryw— Oak  leaves  substituted  for  bark,  in  tanning — 


Contentif, 

So.  Prge 

Nocturnal  watch — Brunswick  green — Cement  for  crack- 
ed iron  vessels  .....         239 

33.  On  spontaneous  inflammations.     By  C.  Bartholdi,    Pro- 

fessor of  Natural  Philosophy  and  Chemistry.        .         .241 

34.  Addition  to  a  memoir  on  the  method  of  giving  to  cotton 

and  linen  thread  the  Adrianople  Red,  aud  other  fixed 
Colours,  and  on  spontaneous  Inflammation.  By  J.  M. 
Haussmann 2^3 

35.  Agenda,  or  a  Collection  of  Observations  and  Researches) 

the  Results  of  which  may  serve  as  the  foundation  for  a 
theory  of  the  eaith.     By  M.  de  Saussurc.           .         .262 
35.*De8cription  of  a  Portable  bridge,  invented  by  Mr.  James 
Elmes,  architect,  of  CoUegc-Hill,  Queen-Street,  Cheap- 
side,  London 268 

36.  A  Treatise  on  the  cultivation  of  the  Vine,  and  the  method 

ot  making  Wines.     By  C.  ChaptaL        •        •         •        .  270 

37.  On  the  penetration  of  balls  into  uniform  resisting  sub- 

stances.    By  W.  Moore,  Esq 277 

38.  Of  Telegraphic   communication 289 

39.  On  Signals  made  by  Fire. 294 

40.  Description  of  a  cheap  and  efficacious  Ventilator  lor  pre- 

serving com  on  ship-board.     By  Thomas  South,  Esq.    •  307 

41.  Directions  for  constructing  a  cheap  bed  and  elastic  frame, 

for  the  easy  conveyance  of  sick  or  wounded  persons,  in- 
vented by  Patrick  Crighton,  Lieutenant-colonel  of  the 
second  Regiment  royal  Edinburgh  volunteers.            .      316 
Intelligence*-^Indelible  ink.  320 

42.  On  the  spontaneous  ignition  of  charcoal :  by  B.  G.  Sage, 

Member  of  the  Institute,  founder  and  director  of  the 
first  school  of  mines 322 

43.  Agenda;  or  a  collection  of  observations  and  researches 

the  results  of  which  may  serve  as  a  foundation  for  a 
theory  of  the  earth.     By  M.  dc  Saussure.  .        .  328 

44.  A  Treatise  on  the  cultivation  of  the  Vine,  and  the  me- 

thod of  making  Wines.     By  C.  Chaptal.         .         .         .343 

45.  Method  of  obviating  the  necessity  of  lifting  ships.    By 

Mr.  Robert  Seppings,  of  Chatham  Yard.        .         .        .  363 

46.  On  the  irregularity  in  the  rate  of  going  of  time-pieces  oc- 

casioned by  the  influence  of  Magnetism.   By  Mr.  Varlpy  371 

47.  Description  of  a  camp  Telegraph,  invented  by  Knight 

Spencer,  Esq.  secretary  to  the  Surry  Institution.        .  376 

48.  Invention  of  a  Homograph,  or  method  of  communication 

by  signals,  on  sea  or  land.    By  Lieutenant  James  Spratt.  382 

49.  Improvement  of  Nooth's  apparatus ;  in  a  letter  from  Dr. 

Wilkins  of  Baltimore.  ......  387 

lO.  List  of  Patents 390 

Intelligence— 'English  incendiary  fusees  exonined.  .  399 

Predtrvation  of  butter.       ....  400 
English  cheese.  .        .        .  .  i*»^ 


ContenU. 

51.  A  Treatise  on  the  cultivation  of  the  Vine,  and  the  me- 

thod of  making  Wines.   By  C.  Ohaptal.  .401 

52.  A  mode  of  conreying  intelligence  from  a  reconnoitring  par- 

ty. In  a  letter  from  a  correspondent,  to  W.  Nicholson,  Esq.  447 

53.  Account   of  a  machine  for  performing  the  thread-work 

in  Shoe-making  in  a  standing  posture ;  contrived,  and 
for  many  3rear8  constantly  used  by  Thomas  Holden, 
Shoemaker,  Sec 448 

54.  Description  of  a  machine  for  the  use  of  shoemakers.  By 

Mr.  Thomas  Parker 452 

55.  Description  iof  an  improved  File  for  receipts  and  letters. 

By  Richard  White,  Esq.  of  Essex-Street.  .  45."^ 

56.  Description  of  Mr.  Davis^s  improved  Machine  for  paint- 

ers aiid  glaziers 454 

57.  Agendfti  or  a  collection  of  observations  and  researches, 

the  results  of  which  mav  serve  as  the  foundation  for 
a  theory  of  the  earth.    Ily  M.  De  Saussure.  .  456 

58.  List  of  Patents  ......  47 Cj 


2%e  following  Engravings  occur  in  this  THdmme. 


1.  Head  of  Lavoiaier. 

2.  Engraved  title  page. 

3.  Instruments  formaking  Gun- 

fiints. 

4.  Moveable  table  for  engravers. 

5.  Vignette— Steam  boat. 

6.  Swedish   stove. 

7.  Blasting  rocks  under  water. 
6.  Head  of  Franklin. 

9.  Improved  Jury-masts,  8c  c. 
10*  Improved  capstan. 

11.  Furnace  for  tlie  manufacture 

of  gilt  buttons. 

12.  Etching  with  fluoric  acid. 
15.  Portable  bridge. 


14.  Signals  by  fire. 

1 5.  Ventilator  for  com. 

16.  Bed   &c.  for  the  rick  and 

wounded. 

17.  Vignette— Architecture. 

1 8 .  To  obviate  the  lifting  of  ships 

19.  Camp  telegraph. 

20.  Homograph. 

21.  Nooth's  apparatus  improved 

22.  Improved  letter  file. 
2S«  Head  of  sir  I.  Newton. 

24.  Machine  for  glaziers  &c. 

25.  Hippograph. 

I  26.  Machine  for  Shoemakers. 
;27.  Do.  Do. 


INDEX. 


Agenda,  for  a  theory  of  the  etrth,  122, 

193,208,262,328,456. 
Areometer,  Bcaum^^s,  85. 

for  sahs,  88. 
forspifHs,  8a 
Artillery,  wooden  matches  for,  46. 
Artillery,  Camotfs  suggestion  on  its  most 

proper  elevation,  239. 
Artillery,  at  sea,  on  charges  of  greatest 

efficacy  tor,  277. 

B 

Bartholdi,  on  spontaneous  inflamma- 
tions, 241. 

Bed,  and  clastic  frame,  for  sick  and 
wounded,  31^ 

Blowing  up  rocki  under  water,  114. 

Bridge,  Elmes'  porUble,  268. 

Brunswick  green,  to  prepare,  240. 

Bolton*s  dcscrmtion  of  an  improved  ju- 
ry mast,  21o. 

Bolton's  contrivance  for  securing  the 
shrouds  of  ships,  217. 

Boswdl's  improved  capstan,  220. 

Buttons,  manufacture  of  gilt,  228. 

Butter,  topi^eserve,  400. 


Cathcry,  on  preparing  ox  gall  for  pain- 
ters, &C-,  151. 

Capstan^  an  improvement  in,  220. 

Cement,  for  broken  iron  vessels,  240. 

Centigi*ade  tliermometer,  84 

Chaptal,   on  wine,   and  cultivating  of 
vmeyards,  131,  178,  270,  343,  401. 

Cheese,  English,  facts  connected  with, 
400. 

Combustion,  spontaneous,  observations 
on,  &C.,  54,  90,  161,  241,  253,  322. 

Com,  ventilator  for,  on  shipboard,  307. 

Curriers  spent  oil,  160. 

D 

Davis's  improved  machine  for  painters 
and  glaziers,  454. 


Engravers,  description  of  a  moveable 

table  for,  64. 
Engravings,  head  of  LAVoisitf. 
title  page, 
instruments  for  making  gonflints, 

33.  11 

moveable  table  for  engraven^  64.  |) 


Eng^vingB,  vigiiett»--atMm  boat,  81. 
bed.  Sec.  for  sick  and  wounded, 

316. 
Masting  focks  under  water,  108. 
camptefepra^,  384. 
etchmg  with  llvioric  acid,  238. 
furnace  for  the  manufacture  of 

gilt  buttons,  228. 
headofFranktin,  161. 
head  of  sir  Isaac  Newton,  401. 
hi|^x>graph,  447. 
homograph,  384. 
improved  jury  mast,  &c ,  216. 
improved  capstan,  228. 
improved  letter  file,  453. 
machine  for  glaziers,  &c.,  454. 
machine  for  uioemakers,  448. 

do.  do.  448. 

Nooth's  apparatus  improved,  387. 
portable  oridge,  268. 
Swedish  stove,  108. 
signals  by  fire,  296. 
to  obviate  tlie  lifting  of  ships,  370. 
ventilator  for  com,  316. 
vignette-^architecture,  321. 


Falirenheit's  thermometer,  81. 

File,  for  receipts  and  letters,  improved, 
453. 

Flour  warehouse,  aceouut  of  an  explo- 
sion in  one,  54. 

Fluoric  acid,  etching  on  glass  with,  230. 

Fusees,  English  incendiary,  examination 
of,  399. 

6 

Gay  Lussac's  analysis  of  EngUsh  incen. 
diary  fiisees,  399. 

Gilt  buttons,  account  of  their  manufac- 
ture, 228.  *. 

Glaziers,  an  im|xroved  machine  for,  454. 

Gunflints,  on  the  art  of  roakinff,  33. 

Guyton's  stovet  on  the  principles  of  the 
Swedish  fire  place,  105. 


H 

Haussmann,  on  maddering  and  dying 
Turkey  red,  139,  208,  253. 

Haussmann,  on  ^ontaneous  inflamma- 
tion, 353. 

Hippogniplit  for  a  reconnoiftring  party, 
447. 

Homognplif  or  toitthod  of  comrnunica- 
tin^  MfpMli  hj  Ma  or  fand,  382. 


kiographf  does  not  comport  with  the  intention  of  the  work ;  Jnasr 
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view  the  fiMturea  of  mcDi  who  have  in  their  day  and  generation 
given  a  ajmng  to  numerous  branches  of  art  and  science.    As  the 
biography  of  such  men  is  in  general  to  be  fonnd  in  the  Encyclo- 
psediai  to  it  the  Editor  must  refer  for  details  respecting  them :  and 
as  these  portraits  will  be  found  not  to  encroach  upon  the  num- 
ber of  engravings  more  especially  connected  with  the   work,  as 
promised  in  the  pixispcctus ;   the  Editor  requests  his  subscribers 
will   rather  regard  them  as  expressive  of    tlic  great  respect 
with  which  he  estimates  their  fiivourablc  reception  of  the  work 
itself;  and  of  die  desire  he  has  of  making  it  still  more  agreeable 
to  them :    for  they  will  readily  perceive  that  die  proprietor  has 
spared  no  cxpencc  to  render  it  worthy  of  support ;  since  few  works 
of  foreign  or  domestic  origini  will  be  found  to  exceed  it  in  the  num- 
ber or  execution  of  those  engravings. 

It  cannot  but  be  evident,  that  every  succeeding  volume  must  ren- 
der the  work  more  and  more  useful,  by  the  greater  variety  of  the 
subjects  embraced ;  as  much  practical  matter  has  here  been  intro- 
duced as  one  volume  is  capable  of  affording ;  and  it  is  hoped  that  a 
few  years,  will  enable  the  editor  to  condense  into  a  small  compass,  a 
vast  collection  of  the  most  important  subjects  to  die  United  Statp? 
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